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DESCRIPTION OF A DIGITAL COMPUTER PROGRAM
FOR AIRPLANE CONFIGURATION PLOTS

By Charlotte B. Craidon
Langley Research Center

SUMMARY

A digital computer program (D2290) is presented which generates the necessary
instructions for automatic plotting of an airplane numerical model. Program options
may be used to draw three-view and oblique orthographic projections, as well as perspec -
tive projections of an airplane. These plots are useful in checking the accuracy of the
numerical model data. Magnetic tape output from this program has been used to drive a
CalComp plotter and a Gerber plotter. The program has also been used for online dis-
play of a configuration on a cathode-ray-tube device.

INTRODUCTION

In order to study the aerodynamic characteristics of an airplane configuration with
the aid of a digital computer, it is first necessary to construct an accurate numerical
model of the configuration from engineering drawings, or other sources, in a form accept-
able to the computer. This model may then be used as input for computer programs
which compute aerodynamic characteristics such as lift and drag.

Checking of the voluminous and often complicated numerical model input data poses
a difficult task. All geometry must be input correctly to avoid erroneous analysis results.
A numerical description of any aircraft, particularly a very complex configuration, may
contain errors which occur through human judgment, mispunched data cards, and incor-
rectly transcribed data. The purpose of this report is to describe the digital computer
program, D2290, which has been developed to generate the necessary instructions for
automatic plotting of an airplane numerical model. The program was written in
FORTRAN Version 2.0 for Control Data series 6000 computer systems. Approximately
55000 octal locations of core storage are required and the processing of information for
one plot requires less than 1 minute of computer time.



The graphical representation of the configuration in orthographic, perspective, and
stereo views has proven to be an effective method of verifying the numerical input data.
The viewing angles used in producing the figures are specified as part of the input to the
program. In general, several plots of a single configuration from different viewing angles
are made to insure the detection of all errors. Sample input listings for typical configu-
ration plots are presented in tables I to IV and the corresponding plots are shown in fig-
ures 1 to 6.

PROBLEM DESCRIPTION AND METHOD OF SOLUTION

The numerical model of the airplane configuration is assumed to be symmetrical
about the XZ-plane and may include any combination of components: wing, body, pods,
fins, and canards. The wing is made up of airfoil sections, the body is defined by either
circular or arbitrary sections, the pods are defined similar to the fuselage, and fins and
canards are defined similar to the wings.

The configuration is usually positioned with its nose at the coordinate system origin
and with the length of the body stretching in the positive x-direction.

The coordinate system used for this program is a right-handed Cartesian system
as illustrated in the following sketch:

X

Successive points in the plotted arrays are connected by straight lines; therefore,
sufficient points must be given to approximate a desired curve.

ORTHOGRAPHIC PROJECTIONS

The orthographic projections illustrated in this report are created by rotating each
point on the body surface to the desired viewing angle and then transforming the points



into a coordinate system in the plane of the paper. The body coordinate system is coin-
cident with the fixed system in the plane of the paper when all of the rotation angles are
zero; for example, the configuration X-axis and Y-axis would coincide with the paper for
plots in the X,Y, paper plane.

The rotations of the body and its coordinate system to give a desired viewing angle
are specified by angles of roll, pitch, and yaw (¢, 6, and ), shown in the following
sketch:

s
. 44 pitch o

X

The equations used to transform the given points on the body (x,y,z) with a specified
set of rotation angles (¢, 6,¢) into the desired paper plane are

X, = X(cos 6 cos ¥) + y(-sin Y cos ¢ + sin 0 cos ¥ sin ¢) + z(sin ¥ sin ¢

+ sin 6 cos ¥ cos ¢)

¥, = x(cos 0 sin ¥) + y(cos ¥ cos ¢ + sin 8 sin ¥ sin ¢) + z(-cos ¥ sin ¢

+ sin 6 sin Y cos ¢)

2z, = x(-sin 6) + y(cos 6 sin ¢) + z(cos 6 cos ¢)



For each set of four adjoining input data points numbered counterclockwise, the
unit normal vectors are computed as follows:

= X3 - Xy Tiy=¥3-Y1 T1,27 23" %1

To x= %4 ~ %2 Toy=Ysa Yy To2=24 " 29

Ny=ToyT12 - T1yT22
Ny = T1,xT2,z - T2,xT1,z

N, = TZ,le,y - Tl,xTZ,y

NX
Ca
N
=Y
A
N
n, = —2
z” N

- 2 2 2
where N—ﬁ\lx +Ny +Nz.

The value of the component of the unit normal in the x, direction (out of the

Y,Z, paper plane) may be found from the following equation:

n,, = ny(cos g cos ) + ny(—sin Y cos ¢ + sin 6 cos ¥ sin ¢) + n,(sin ¥ sin ¢
+ sin 6 cos Y cos ¢)

The components Nyo and n,, may be found in a similar manner using the same angles
and equations used in rotating the coordinate points.

If Ny,

points are facing the viewer. If n., is negative, the four points face away from the
YOZO—plane. In the same manner, Dy, may be tested for the X Z, paper plane and

n,, for the X Y  paper plane. These results may be used by the program to provide

is positive and the specified paper plane is the YOZO-plane, the four data



the capability of deleting most elements on the surface of the configuration which would
not be seen by a viewer; thus, many confusing elements are removed. No provision is
made in this program for deleting portions of an element or components hidden by other
components.

PLAN, FRONT, AND SIDE VIEWS

In addition to the option of single orthographic projections of each view, another
option to combine the plan, front, and side views is provided. This option provides for a
compact and pleasing-to-the-eye arrangement where the three views are spaced one
above the other.

PERSPECTIVE VIEWS

The perspective views represent the projection of a given three-dimensional array.
The two-dimensional view is constructed relative to a viewing point and a focal point
specified by coordinate points in the input data coordinate system. Data are scaled to the
viewer page size automatically by the specification of the viewing field diameter and the
viewing field distance. The viewer page represents the portion of the image seen from
the view point relative to the focal point and viewing plane. The coordinates of the
viewing point determine the position from which the data array will be viewed, and the
coordinate values of the focal point control the direction and focus. The size of the pro-
jection on the viewing plane will reflect the distance between the viewing point and focal
point. Data which are within the cone of the viewing plane but not in the immediate range
of the focal point may be distorted.

STEREO VIEWS

The explanation of the perspective views also applies to the stereo views. The use
of the stereo option causes the program to be executed twice in setting up two plots for
the left and right frames. These frames are suitable for viewing in a stereoscope.



PROGRAM DESCRIPTION

OVERLAY ARRANGEMENT

The program is set up in the overlay mode and the following chart illustrates the

overlay arrangement:

Overlay(o s 0)

' D2290
Overlay(l, 0)
T T Overlay(2, 0)
START PLTCON
v Overlay(2, 1)*———‘$ — —y Overlay(2, 2)
SURCL OTHPLT SPPLT
v L v
SURCC PLOTIT PLTIT3
| v v
PTROT STERPT
Y
VECROT
Yy
VISTST

The control program (0,0) calls in the other parts of the program as they are
needed. The initialization overlay (1,0) reads the numerical model, converts the input
data to actual units, computes the unit normal vectors, and temporarily stores the airplane
description as a series of lines with associated vectors. The plot control overlay (2,0) is
called after the plot specifications are read, and notation and spacing for the plots are
determined from these data. The next overlay (2,1) or (2,2) is determined by the type of

plot desired.



PROGRAMS AND SUBROUTINES

Program D2290

Program D2290 (overlay (0,0)) is the control program. It reads the airplane con-
figuration identification card, the card containing control numbers for the configuration
description, and the plot specification card. Other parts of the program are called as
they are needed. The flow chart and the FORTRAN statements for this overlay are as

follows:
Overlay (0,0)
Program D2290

Print
program
identification

Write 6
dummy records
on Unit 12

'

Input lst
2 data cards

yes a
no
Print 1st 2
data caxds

Read plot
card
Write EOF yes
-
on plot tape
no
Print plot
card

KODE: 0




[sXeNaNal

[aNeXal

s NaNel

[sNaKsel

o000

OVERLAY (CBC+0e0)

PROGRAM D2290 (INPUT=1001+0UTPUT=1001.
1 TAPES= INPUT « TAPEG6=0UTPUT
2TAPE9=1001+TAPE10=1001+TAPE]12=1001)

D2290 AIRCRAFT CONFIGURATION PLOTS
PROGRAMER - CHARLOTTE Bs CRAIDON

COMMON ABC (8)3sJ0+J11J2+J30J8¢US5eJ6
lNIAFQNNAFOR.NFUS'NRADX(6)1NF0RX(4)oNP.NPODOR-
2NF o NF INOR « NCAN s NCANOR »

3J2TESTeNWtICe
AABCDE(B)oHORZ-VERToTESTluPHl.THETA-PSIoXFcYFvZF-DISTvFMAGc
SPLOTSZ+TYPEWKODE +

OXMING XMAX s YMING YMAX s ZMIN«ZMAX ¢

TIXMIDYMID«ZMIDRIGDI5P

DIMENSION ABCO(8)

CBC=3LCBC
RECALL=SHRECALL
CALL CALCOMP
WRITE(E+1}

1 FORMAT(1H117XaT7THPROGRAM D2290 PLOTS OF AIRCRAFT CONFIGURATION//)

DO 2 I=146
2 WRITE (12) DUM

INPUT 1ST TwO CARDS

3 FORMAT (8A10)
8 READ (5+3)ABC
IF (EOF 4512547
7 WRITE (6.10)A8C
10 FORMAT (2BX25HCONF IGURATION DESCRIPTION//1XBA10/)
READ (%+3) ABCD
WRITE (6412)ABCD
12 FORMAT (1Xx8A10/)
DECODE (72¢14+ABCD} D Jl e 2403008905, 6 NWAF «NWAFOR ¢
INFUS « INRADX (1) «NFORX (1) 11=1+¢4) +NP «NPODOR
2NF o« NF 1NOR + NCAN « NCANOR
14 FORMAT (2413)

INPUT CONFIGURATION DESCRIPTION AND INITIALIZE

CALL OVERLAY (CACs140¢0}
PLOT CONFIGURATION

WRITE (6.20)
20 FORMAT (//36X9HPLOT DATA//)
22 READ (5+3) ABCDE
IF (EOF.+5) 25.30
25 CALL CALPLT (044004999}
STOP
30 WRITE (64+12) ABCDE

DECODE (72-35,ABCD€)HORZvVEQT.TESTl'PNXnTHETAvPSlQXF'YF0ZFvDIST‘

1FMAG«PLOTSZ+ TYPE «KODE
%5 FORMAT (2A24A3+9F5.0:A3416Xs11)
CALL OVERLAY (CRCs2¢0sRECALL)
IF (KODE.EQ.0) GO TO 22
WRITE (6+40)
40 FORMAT (1H1)
GO TO 5

END OF D22%90

END



Program START

Program START (overlay (1,0)) reads the configuration description cards, changes
the input values to actual units where necessary, and computes the minimum and maxi-
mum dimensions of the given configuration. It then computes the outward normal vectors
and uses intermediate storage for the configuration description and vectors. This pro-
gram is called only once for a given configuration. The flow chart and the FORTRAN
statements for this program are as follows:

overlay(l, o)
Program START

Rewind
units
9, 10, 12

Vrite wing
description
on 9, skip
record on I2

Read REFA
from 12 and
9

write

on

Read REFA Write lines
card and

print

and vectors
on unit 10

f

Write REFA Compute

on unit 9, outward

skip record normal
on 12 vectors

Read wing
description
from 12,

Arrange wing

A coord. as pct
chord lines

copy to 2

Write lines

and vectors
on unit 10

[}

Compute
outward
normal
vectors

4

Set all Arrange wing

TZORD = 0, coord. as

streamwise
lines

A

Kearch for
_>min. and max,

and WAFORG

cards and prin

Read TZORD
cards and

print dimensions
A
. - | .
Read WATORD IChange wing
cards and print - |input te actual
units




10

Read FUSARD

cards and print

Compute
radius for
each section

Read body
description
from 12,
copy to 9

Read XFUS
cards and
print

Read ZFUS
cards and
print

Read arhb.
body section
cards and

print

Write body
description
on 9, skip

record on 1

Write lines
and vectors

on unit 10

Set all
ZFUS =0.

Compute
outward
normal
veetors

Search for -+

a|coord. as

Arrange
coord, as
lines around

1/ 2 body

Write lines

and vectors
on unit 10

A

Compute
outward

normal

vectors

Arrange body

—®Imin, and maxJ
dimensions

longitudinal
lines




Read pod
description

Read PODORG)
XPOD, and

PODORTD cards
gnd print

Isearch for

min, and max.|«g
dimensions

v

Arrange pod
coord, as

longitudinal
lines

Compute
outward
normal
vectors
Y
Write
lines and
vectors on

unit 10

Arrange

coord. as

lines around
pods

Y

Compute
outward
normal
vectors

Write
lines and

vectors on
unit 10

Write pod

rite fin
description on

Write lines
and vectors
on unit 10

Compute
outward
normal
vectors

]

Arrange fin
coord. as pcte
chord lines

Write lines
and vectors
on unit 10

A

Compute
outward
normal
vectors

Arrange fin
airfoil coord.
as lines

A

Search for
min. and max{. g——
dimensions

/'y

Change fin
input to
actual units

ead FINORG)
XFIN, and

FINORD cards
and print

Read fin

description

on 9, skip
record on 1

description
from 12,
copy to 9



Read canar

description
from 12, copy,
to 9

Read canard
lower ord.
and print

NCANOR
10

Set canard

lower ord,

equal to
upper

JChange canar
input to actual
units

Search for

min. and max.,|
dimensions

' RETURN
Arrange canard

tip and root
airfoil coord.

Find max,
distance and

as lines midpoint
Compute -
outward Rewind 9
normal and 12, copy
vectors

all unit 9 to 12

Y

Write lines
and vectors
on unit 10

Write canard

description on
?, skip record
on 12

Arrange canard
coord. as pct.
chord lines

Compute

outward Write lines
normal #{ and vectors
vectors on unit 10



anon

an

0o

[aXeNse)

» N

15

20

OVERLAY (CBC+1401)
PROGRAM START

INPUTS AND INITIALIZES CONFIGURATION DESCRIPTION

COMMON ABC(B1+J0J1 U230 04 ,U5,U6.
INWAF s NWAF OR 4 NFUS + NRADX (4 ) s NFORX (4 ) « NP yNPODOR «
2NF ¢ NF I NOR ¢ NCAN s NCANOR o
3J2TEST«NWeNC
4ABCDE(B) sHORZ4VERT 4 TEST1 +PHI s THETASPST s XF ¢« YF ¢ ZF 4DIST +FMAG
SPLOTSZ« TYPE +KODE
EXMIN G XMAX s YMING YMAX ¢ ZMI N4 ZMAX o
TXMIDsYMIDZMIDsBIGD ISP

DIMENSION BLOCK (7%00)

DIMENSION XAF(30)«WAFORG{2014)+WAFORD(20+34+30)+TZORD{204¢30)
EQUIVALENCE (BLOCK+XAF )+ (BLOCK(31) +WAFORG) ¢
1{BLOCK(111)+WAFORD)+(BLOCK(1911)+TZORD)

DIMENSION XFUS(3044)+¢ZFUS(3044)+FUSARD(30448)«FUSRAD (30444
1SFUS(304+3048)

EQUIVALENCE (BLOCK+XFUS )+ (BLOCK(121)¢ZFUS}) s (BLOCK (241)+FUSARD)»
1 (BLOCK (361 } +FUSRAD) + (BLOCK (241 ) 4 SFUS)

DIMENSION PODORG(9+3)+XPOD{9¢30)+PODORD{F¢30) +XPOD1 (9430)
EQUIVALENCE (BLOCK+PODORG) s (BLOCK (2B) ¢ XPCD) s (BLOCK {298 ) « PODORD) «
1 (BLOCK (368) +XPOD1)

DIMENSION FINORG(64¢2+8)+XFIN(SE+10)14FINORD(6+2+10) 4
IFINX2(6¢24+10)FINX3(65:¢2¢10)

EQUIVALENCE (BLOCK+FINORG) s (BLOCK (493 ¢XFIN) ¢ (BLOCK(109)1+FINORD) +
1 {BLOCK (229) +FINX2) s (BLOCK(349)«FINX3)

DIMENSION CANORG(24244) ¢XCAN(2410)+CANORD (242410

1CANOR] (242410)+CANORX(2424+10)

EQUIVALENCE (BLOCK«CANORG )+ (BLOCK (17)4XCAN) ¢ (BLOCK(37)¢CANORD ) 4
1 (BLOCK (773 +CANORI )+ (BLOCK {117) ¢«CANORX }

DIMENSION ABCD(B)

DIMENSION ALRT(31¢342)+VECRT(30¢3)
1ANSIN(20)+ANCOS (20)

DATA NANZ2/24/

DATA P1/3.141%9565/

REWIND 9
REWIND 1O
REWIND 12
FORMAT (8A10)
FORMAT (1XBA10)
FORMAT (10F7.0)

REFERENCE AREA

IF (JOWNEW2) GO TO 12
READ (12} REFA

WRITE (9) REFA

GO TO 15

IF {(J0+EQ.0) GO TO 1a
READ (S.+1) ABCD

WRITE (6.2) ABCD
DECODE (7.4+.ABCD) REFA
WRITE (9) REFA

READ (12) DuUM

WING

1F (J1eNEW2) GO TO 18
NWAFOR=1ABS (NWAFOR )
NW=NWAFOR

READ (12) BLOCK

WRITE (9) BLOCK

GO 7O 306

IF (JU1+EQ40) GO TO 453
N=[ABS (NWAFOR)

NREC= (N+9)/10

11=-9

12=0

DO 20 NN=] +NREC

READ (S+1)ABCO

WRITE (6.2) ABCD
11=11+10

12=12+10

ODECODE  (7044+ABCD) (XAF ([)o1=11412)
CONT INUE

DO 24 13) NWAF

READ (5.1) ABCO



14

o000

[sNeNe]

[aNaXe]

24

26
28

30

32
35

a8
A0

42
44

210
21s
306

308
3lo

405

410

al1s

WRITE (6.+.2) ABCD

DECODE (2B8+8.ABCD) (WAFORG(I4J)eJxl8)
CONT INUE

1IF (J1«LTe0O) GO TO 30

DO 28 NN=1 +NWAF

11=-9

12=0

DO 26 N1=1+NREC

READ (S+1) ABCD

WRITE (6+42)ABCD

11=]11410

12=12+10

DECODE (7044 ,ABCD) (TZORD(NN«sl)sI=11.412)
CONT INUE

CONT INUE

GO TO 33

00 32 1=l .NWAF

DO 32 x=1 N

TZORD(1+K )20

Lel

1F (NWAFOReLT40) L=2

DO 40 NN=] JNWAF

DO 40 K=1.L

11=-9

12=0

DO 38 Ni=1«NREC

READ (Ss+1) ABCD

WRITE (6¢2) ABCD

1i1=11+410

12=12+10

DECODE (70+4 ,ABCD} (WAFORD (NNsK+1)eIx114+12)
CONT INUE

CONT INUE

IF (NWAFORsLT40) GO TO 44
DO 42 NN=] JNWAF

DO 42 K=1+N

WAFORD (NN+2 4K ) =wAFORD (NNe 1K)
CONT INVE

NWAFOR=1ABS (NWAFOR)
NW=NWAFOR

J1=1ABS(J1)

CHANGE TO ACTUAL UNITSs COMPUTE MINIMUMS AND MAXIMUMS

DO 215 1m] «NWAF

E®eOI1 #WAFORG (] +a)

E3sWAFORG(1+2)

DO 210 J=1.NWAFOR

WAFORD (141 ¢ JI=ERWAFORD (191 ¢ JI4EI+TZORD(14J)
WAFORD(1+2¢J)—ERWAFORD (1424 J1+E3+TZORD(14J)
WAFORD(143¢J)=WAFORG( [ 41 )+ERXAF (J)

CONT INUE

XM IN=XMAX=WAFORG(1e¢1}

YMAX=WAFORG(142)

ZMIN=ZMAX=WAFORD(fa1¢l)

DO 310 N=j «NWAF
XMAX®AMAX] ( XMAX ¢ WAFORD (Ns3eNW) )}

XMINSAMIN] (XMINWAFORD (N+301))
YMAX=AMAX]1 (YMAX s WAFORG (N+2 })

DO 308 NN=1NW
ZMAX=AMAX ] (ZMAX ¢ WAFORD (N« 1 4NN)Y)

ZMIN=AMIN] (ZMIN,WAFORD (Ne2 1NN )Y

CONT INUE

CONT INUVE

WRITE PLOT TAPE
NL1=NW-1
SETUP 1ST LINE IN STREAMWISE OIRECTION

00 430 I=1.2

OO 405 N=l +NW
ALRT(Ne¢14¢2)=WAFORD(14+3N)
ALRT(N+2+2)=WAFORG(12)
ALRT(N+3+2)=2WAFORD(1+1 N}
CONT INUE

WRITE (10) ((ALRTINeN3¢2)sN=1NW)NIx143)
DO 425 NN=2NWAF

DO 410 N=1.NW

DO 410 N3=1.3

ALRT (NsN3:1)sALRT(NsN3.2)
CONTINUE

DO 415 N=1.NW

ALRT (N« +2)1xWAFORD (NN+ I «N)
ALRT (Ne2¢2)nWAFORG(NN.2 )
ALRT (N¢342)=WAFORD (NN «+N)
CONTINVE



Nnon

[a e}

420

421
422

425
430

435

440

445
450
a51
452
460

470

45

a5

a7

48

49

50
51
52

GO TO (4204421),1

CALL SURCC(NW«ALRT.VECRT}

GO TO a22

CALL SURCL (INW+ALRT+VECRT)

CONT INUE

WRITE (10) ((VECRT(N¢N3)sN=14NL1}iNI=]+3)
WRITE (10) ((ALRTI(NeN3«2)sN=1,NW}sNI=1,3)
CONTINUE

CONT INUE

NL 1 =NWAF =1

DO 470 1=1.2

DO 435 N=] sNWAF

SETUP 1ST LINE IN SPANWISE DIRECTION

ALRT (N+142)2wAFORD(N+341)

ALRT (Ns2¢2)uWAFORG(N2)
ALRT(N¢342)1=WAFORD(N4sL41)

CONTINUE

WRITE (103 ((ALRT(NINI 2)sNx1 NWAF)«N3=1,3)
DO 460 NN=2,NW

DO 440 N=] JNWAF

DO 4430 N3=143

ALRY(NIN3,1 1 =ALRT(NsN3 2)

CONTINUE

DO 445 N=1] ¢NWAF

ALRT (N+142)=WAFORD(N+ 34NN}
ALRT(Ne2+2)=WAFORG (N 2)
ALRT(N+3421=WAFORD (N1 «NN}

CONT INVE

GO TO (4%50+451),!

CALL SURCL (NWAF ,ALRT.VECRT}

GO TO a52

CALL SURCC (NWAF ,ALRT+VECRT)

CONT INUE

WRITE (10) ((VECRT(NN3)«N=1,NL]1}4NI=]3)
WRITE (10) ((ALRTINsN3+2)sNx1 NWAF) ¢ N3=14+3}

CONTINUE

CONT INUE

IF (U1.EQes2) GO TO 46
WRITE (9) 8LOCK

READ (12) DUM
FUSELAGE

IF(JU2.NEs2) GO TO 47

READ (12) BLOCK

WRITE (9) BLOCK

GO TO 2158

IF (J2.EQ.0) GO TO 68
J2TEST=3

TF{J2eEQe=14AND J6EQe—-1) U2TEST=]
TF(JU24EQe=1eANDJ6+EQe0) J2TEST=2
IF (J6+EQel) J2TEST=)
Je=1

DO 67 NFU=x1.NFUS
NRAD=NRADX (NFU)
NFUSOR=NFORX (NFY )
N=NFUSOR

NREC=(N+9)/10

11=-9

12=0

DO 48 N1=14NREC

READ (S+1) ABCD

WRITE (6+2) ABCD

Ii=l1+t0

12=12+10

DECODE {T70+44ABCD) (XFUSC(IWNFU)sIxl1412)
CONT INVE

IF (J2TESTeNE.2) GO TO S0
11a-9

12=0

DO 49 Ni1=]+NREC

READ (5.1) ABCD

WRITE (6+2) ABCD

11=11+10

I2=12+t0

DECODE (704+4,ARCD) (ZFUS(1INFU)sI=1]1,12)
CONT INUVE

GO TO 32

DO 51 I=1.N
ZFUS(1+NFU)I=D,

IF (J2TESTsNE«3) GO TO 60
NCARD= (NRAD+9) /10

DO 56 LN=1N

DO 5% K=1,.2

KK=K+ (NFU=1) %2

11=10

15
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ano

[sNaNaRaNel

sS4
55
56

60

&2

64
67

315

317

320

322

325
328
330

480
481

482

483
484

11=-9

12=0

DO %S4 NN=1+NCARD

IF (NNEQJNCARD) 11=MOD(NRAD«10)

IF (11EQe0O) !1=10

11=11+10

12=12+11

READ (S.1) ABCD

WRITE (64+2) ABCD

DECODE (70 +8+ABCD) (SFUS(1sLNsKK)¢1=11,12)
CONT INUE

CONTINUE

CONT INUE

GO TO &7

11=-9

12=0

DO 62 N1=) +NREC

READ (%s+1) ABCD

WRITE (6+2) ABCD

11=11+10

12=12+10

DECODE (70+4+ABCD) (FUSARD (I «NFU)Yel=mll,sl12)
CONTINUE

DO 64 I=1.N

FUSRAD (1 «NFU12SQRT{FUSARD (1 sNFU}/PI1)
CONTINUE

FUSELAGE MIN AND MAX

1IF (J1sNELO) GO TO 320

XM IN=XFUSC¢L o 1)

XMAX=XFUS(141)

IF (J2TEST.EQ«33)G0 TO 317
YMAXEFUSRAD (141}
ZMIN=-FUSRAD (141 )+ZFUSC1e1)
ZMAX=FUSRAD (141 )+2FUS(1 1)

GO TO 320

YMAX=SFUS{1+1+1)

ZMIN®SFUS(1e142)

ZMAX=SFUS(141¢2)

DO 330 N=1..NFUS

NRAD=NRADX (N)

NFUSOR=NFORX (N )

XMINSAMING (XMINXFUS(1+N))
XMAXSAMAX] (XMAX ¢ XFUS (NFUSOR «N) )
DO 328 NN=1,.NFUSOR

IF (J2TESTeEQe3) GO TO 322
YMAX=AMAX] (YMAX (FUSRAD (NNsN) )
ZMAX=AMAX] (ZMAX FUSRAD (NNsN)+ZFUS{NN«N) )
ZMIN=AMIN] (ZMIN~FUSRAD (NNeN) +ZFUS (NNsNJ)
GO To 228

KK=14(N=1)%2

DO 32% NR=1.NRAD
YMAX=AMAX 1 (YMAX 4 SFUS (NRINNeKK))
ZMINZAMIN]G (ZMIN, SFUS (NR +NNeKK+1 1)
ZMAX=AMAX 1 (ZMAX 4 SFUS (NRsNN+KK+1 )}
CONT INUE

CONTINUE

WRITE PLOT TAPE
SETUP IST LINE IN STREAMWISE DIRECTION

DO 496 NFU=1 «NFUS

NRAD=NRADX (NFU )

NFUSOR=NFORX (NFU)

NL ! =NFUSOR-1

NAN=NRAD

1F (J2TEST«EQe3) GO TO 481

FANG= (NRAD-1 ) #2
DELE=6+2831853/FANG

DO 480 N=| +NAN

E=N-1
ANSIN(N)=SIN(E#DELE+4.712389)
ANCOS {N)=COS (E*DELE+4712389)

CONT INUE

KK=] 4+ (NFU=-1)#2

DO 484 N=1..NFUSOR

ALRT (Ns1¢2)1mXFUS{NsNFU)

IF (J2TEST.EQe3) GO TO 482

ALRT (Ns242)3FUSRAD (NsNFUI*ANCOS (1)
ALRT (Ns 302 )=FUSRAD (NyNFU)I®ANSIN(1)+ZFUS (NWNFU)
GO TO 483

ALRT({N4s2¢233SFUS(11NKK)
ALRT(N1242)25FUS (1 eNiKK+1)
CONTINUE

CONT INUE

WRITE (10) ((ALRT(NsN3I+2)sNu1+NFUSORI «N3=14+3)



[g]

o000

488

490

491
492

495
496

493
494

497

498
499

502

S04

$0s
308

S10
511

68

70

72

D0 495 MN=2¢NAN
DO 488 N=1 +NFUSOR

DO 488 N3=1,.3

ALRT (NSN3 1) =ALRT (N«N3s 2)

CONT INUE

DO 492 N=] +NFUSOR

IF (JU2TESTEQe3) GO TO 490
ALRT(N«2+2 )=FUSRAD (NJNFU)#ANCOS (NN
ALRT(N+s342)2FUSRAD(NSNFU)#ANSIN (NN) +ZFUS (NeNFU)
GO TO 491

ALRT(N+2+2)=SFUSINNINIKK}
ALRT(N+342)=SFUSINNINIKK+1)

CONT INUE

CONT INUE

CALL SURCL (NFUSOR«ALRT s VECRT)

WRITE (10} ((VECRT{(N«NI)sN=1«NL1)IIN3=1¢3)

WRITE (10) ({ALRT(NIN3+2)«N=14NFUSOR) N3} +3)
CONT INUE

CONT INUE

SETUP 1ST LINE AROUND BODY

DO Sit NFU=1.NFUS

NRAD=NRADX {NFU )

NFUSOR=NFORX (NFU )

NAN=NRAD

NL 1 =NAN=-1

IF (J2TEST+EQe3) GO TO 494

FANG= (NRAD—1 ) #2

DELE=6.2831833/FANG

DO 493 N=1+NAN

E=N-1

ANSININ)=SIN(E#DELE+44712389)

ANCOS (N)}=COS (EX*DELE+4.712389)

CONT INUE

KK=1+ (NFU=1)#2

DO 499 N=1 «NAN

ALRT (N4 142)=XFUS(LINFU)

IF (J2TESTWEQ«3) GO TO 497
ALRT(N+242)=FUSRAD (1 +NFU) ®ANCOS (N)
ALRT(N¢3,2)=FUSRAD (1 NFUIFANSIN(NI+ZFUS (1 4NFU)
GO TO 498

ALRT (N+242)2SFUS (N4 14KK)
ALRT(Ne342)=SFUS(Ne 1 1KK+1)

CONT INUE

CONT INUE

WRITE (10) ((ALRT(NsN3Is2)eN=} NAN}sN3=1+3)
DO 510 NN=2,NFUSOR

DO S02 N=1+NAN

D0 502 N3el,3

ALRT (NaN3.1)=ALRT(NeN3 2)

CONT INUE

DO 508 N=1+NAN

ALRT (N« 1+2)2XFUSINNNFU)

IF (J2TEST«EGs3) GO TO S04

ALRT (N4 2¢2)aFUSRAD (NN NFU ) #ANCOS (N)

ALRT (N434¢2)=FUSRAD INN+NFU) #ANSIN (N} +2FUS (NN «NFU)
GO TO 505

ALRT(N+242)=SFUSININNKK)
ALRT(N+s3+2)3SFUS INsNNIKK+1)

CONT INUE

CONT INUE

CALL SURCC (NAN.ALRTeVECRT)

WRITE (10) ((VECRTI(NsN3}sN=1,NL1 ) N3=14+3)
WRITE (10) ((ALRT(NsN342)eN=14NAN) N2l +3)
CONT INUE

CONT INUE

IF (J2e.EQs) GO TO 70

WRITE (9) BLOCK

READ (123 OUM

NACELLES

IF (J3eNEe2) GO TO 72
READ (12) BLOCK

WRITE (9) BLOCK

GO TO 242

IF {J3.EQ.0) GO TO 79
N=NPODOR
NREC=(N+9)/10

DO 78 NN=1 sNP

READ (Ss1) ABCO

WRITE (6+42) ABCD
DECODE (21 +44ABCD) (PODORG(NNe«I)sl=103)
1t=-9

1220

DO 74 N1=1.NREC

REAQ (5.1) ABCD

17
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[aNaNa)

noon

000

[sXaNe]

74

76
78

342

343

345

348
aso

518

s22

52%

530

535
540

542

545

WRITE (6.2) ABCD

11=11410

12=12+10

DECODE (7048 ,ABCDY (XPOD(NNeI)el=I1412)
CONTINUE

11=-9

12=0

00 76 N1=) +NREC

READ (%s+1) ABCD

WRITE (6+2) ABCD

I1=11+10

12512410

DECODE (7044 ,ABCD) (PODORD (NN I)eI=11412)
CONT INUE

CONT INUE

COMPUTE ACTUAL X MINIMUMMAXIMUM

DO 343 N=1+NP

DO 343 NN=1+NPODOR

XPOD1 (N+NN)I=XPOD (N+NN)+PODORG (N1}

IF (J1eNEsOsOReJ24NELO) GO TO 345
XMIN=XPOD1 (141)

XMAX=XPOD1 (1 «NPODOR)
YMAX=PODORG (142 )+PODORD (141}
ZMIN=POOORG (1 43)-PODORO(1+1)

ZMAX=PODORG (143)+PODORD(14+1)

DO 350 N=t NP

XMINZAMING (XMINXPODI (Nes1)
XMAX=AMAX] {XMAX s XPOD1 {N+NPODOR))

DO 348 NNl «NPODOR

YMAX=AMAX] (YMAX ¢ PODORD (NeNN)+PODORG (N+¢2))
ZMIN=AMIN] (ZMIN PODORG (N+3) ~PODORD (N«NN) )
ZMAX=2AMAX 1 (ZMAX  PODORG (N+ 3 ) +PODORD (NWNN1Y )
CONT INVE

NANG I =NANZ2+1

FANG=NAN2Z2

DELE=64+2831853/FANG

DO 518 N=1 «NANG1

ExN-1

ANSIN(NI=SIN(E*DELE)

ANCOS (N)=sCOS (E#DELE)

WRITE PLOT TAPE
NL 1 =NPODOR-1
SETUP 1ST LINE IN STREAMWISE DIRECTION

DO %40 NP131 NP

DO %22 N=]4+NPODOR

ALRT (N+ 142 )=XPOD (NP1 4N)+PODORG(NPL 1)

ALRT (N+2+2)uPODORD (NP1 +NJ*ANCOS (1 } +PODORG (NP1 42)
ALRT (N3 342 )2PODORD (NP1 NI *ANSIN(1)+PODORG (NP14+3)
CONT INUE

WRITE (10) {(ALRT(NsN3I+2)sN=1 NPODOR) ¢N3=1,+3)

DO S35 NN=2NANG]

DO 525 N=1 +NPODOR

DO %25 N3=1,.2

ALRT (N«N3+ 1) =ALRTINN3 2}

CONT INUE

00 %30 N=t +NPODOR

ALRT (N+2+2)aPODORD (NP1 « N) #ANCOS (NN ) +PODORG (NP1 +2)
ALRT {N+342)sPODORD (NP1 ¢ N)*ANSIN (NN)+PODORG (NP1 ¢3)
CONT INUE

CALL SURCL (NPODORALRT + VECRT)

WRITE (10) ((VECRTININ3I«N=1+NL1)¢N3=14+3)

WRITE (10) ((ALRT(NeN3+2)sN=1NPODOR ) NI=14+3)
CONT INUE

CONT INUE

SETUP 1ST LINE ARQUND PODS

NL 1 =NANG1 -1

DD 555 NP1=1 NP

DO S42 N=1 +NANG)

ManN

ALRT (M1 ¢2)=XPOD{NPL .1 )+PODORG (NP1 1)

ALRY (M.2+2)=PODORD(NP | +1)*ANCOS (N)+PODORG (NP1 +2)
ALRT (Me3,2)1=PODORD (NP1 41 ) ¥ANSIN(N)+PODORG (NP1 +3)
CONT INUE

WRITE (10) ((ALRT(NsN342)sN=14NANG] ) N3=1,3)

DO S50 NN=2.NPODOR

DO 345 N=) ¢+NANG]

DO 545 N3=1,3

ALRT (NeN3+1)13ALRT(N'NI. 2}
CONT INUE



[aNe)

aO0n

o000

onn

00N

348

550
555

79

80

B2

8

220
225

360

65

370

56%

DO S48 N=x1 +NANG]

M=N

ALRT (M4 142)2XPOD (NP1 (NN )I+PODORG (NP1 s 1)
ALRT(M.E.Z)-PODORD(NPX|NN)'ANCOS(N)+P0DORG(NP1UZ)
ALRT(M.B.Z):PODOPD(NPI-NN)*ANSIN(N)+PODORG(NPI-3)
CONTINUE

CALL SURCC{(NANGI +ALRT ¢+ VECRT}

WRITE (10) ((VECRT(NJN3)«N=1,NL]1}s¢N3ag43)

WRITE (10} CCALRTU(NIN342)sN=]1 3sNANGL ) «N3=],3)
CONTINUE

CONT INUE

IF (U34EQ.2) GO TO 80

WRITE (9} BLOCK

READ (12) DuM

FINS

1F (Ja.NE.2) GO TO 82

READ (12) BLOCK

WRITE (9) BLOCK

GO To 360

IF (J4+EQ.0) GO TO Ba

N=NF INOR

DO BS5 NN=1«NF

READ (S5.:1) ABCD

WRITE (64+2) ABCD

DECODE (56+44ABCD) ((FINORGINNs I +J)sU2148)0l=142)
READ (5+1) ABCD

WRITE (642) ABCD

DECODE (7044 4ABCOD) (XFINI(NNsT) e 1=14N)
READ (S.,1) ABCD

WRITE (642) ABCD

DECODE {7044 ,A8CD) (FINORD (NNy1 s J)sJ=1 4N}
CONT INUE

CHANGE TO ACTUAL UNITS: COMPUTE MINIMUMS AND MAXIMUMS

DO 225 LG=1+NF
DO 225 1=1.2

J=3-1

E=+01#FINORG (LQ4Je4)
E2=F [NORG(LGQsJs2)

00 220 K=1 +NFINOR

EEXF INORD (LQ a1 oK I #E
FINORD(LQ+JaK)=F24EE
FINX2{(LQ+JsK)=E2-EE
FINX3{LQeJoK)I=F INORG(LQsJv ! J+ERXFIN(LQ K )
CONT INUE

IF (U1 eNE+sOsORe J2eNEs0eORsJ3NELDIGO TO 365
XMIN=FINORG (141 41)
XMAX=FINORG(1+1,41)

YMAX=F INORG(141,42)
ZMIN=FINORG (141 ,3)

ZMAX=F [NORG({1+143)

DO 37C N=1+NF

ZMIN=AMING (ZMINFINORG (Ns1+3))
ZMAX=AMAX ] { ZMAX F INORG (N«2+3) }

DO 370 N2=t.2

XMIN=AMINL (XMINFINORG (NeN241 })
XMAX=AMAX 1 (XMAX oF INX3 (N «N2sNFINOR ) )
DO 370 NN=1.NFINOR
YMAX=AMAX] (YMAX oF INORD (N+N2 «NN ) )
CONTINUE

WRITE PLOT TAPE
NL 1 =NF INOR-1
SETUP LOWER AND UPPER LINES IN STREAMWISE DIRECTION

DO S80 NF1=| . NF

DO S6S N2=1.2

DO 5635 N=1 «NFINOR

ALRT (N1 ¢N2)=FINX3(NF14N2sN}
ALRT (N+24N2)2FINORD (NF 1 «N2 ¢N)
ALRT (N3 N2 ) =F INORG (NF ] sN2+3)
CONT INUE

CALL SURCL (NF INOR 4 ALRT « VECRT}

WRITE (10) CCALRT (INeN3s 1) oN=1 «NFINOR) ¢N3=1,3)

WRITE (10) (CVECRT(NGNI) sN21 WNL 13 oN3=143)

WRITE (103 ((ALRT(NIN3+2)«Nx] NFINOR) N3=],3)
CHANGE Y FOR INSIDE LINES

DO 570 N2=142
DO 570 N=1«NFINOR

19



20

[sXeNel

2N Nal

onon

%70

580

=82
585

588

390

592
595

%98

602

604

605

610
620
629

88

20

4

6

7

98

ALRT (N+2¢N212F INX2(NF1eN2sN)
CONTINUE

CALL SURCC (NFINOR¢ALRTVECRT)
WRITE (10) (C(ALRTIN«N3s1)+N=1NFINOR)N3=L¢3)

WRITE (10) C((VECRT(NsN3)IsN=1+NL1)sN3=143)
WRITE (10) CCALRTINGN312) +N=1 o NFINOR) ¢NI=1+3)
CONT INUE

SETUP LINES [N VERTICAL DIRECTION

DD 625 NF1=1NF

DO 620 NN2=].2

DO 888 N2=1.2

ALRT (N24142)=FINXI(NF1+N2o1)
IF (NN2.EQs2) GO TO 882
ALRT(N2+2+2 ) =FINORD (NF1 N2« 1)

GO TO %85

ALRT (N2 ¢2:2)2F INX2 (NF1 N2+ 1)

CONT INUE

ALRT (N2 +¢3,2)=F INORG (NF1 N2+ 3)

CONT INUE

WRITE (10) ((ALRTININ3+¢2)¢N=142)9sN3=143)

DO 610 NN=2 NFINOR

DO 590 N3=1.3

DO S90 N2®1+2

ALRT (N2 ¢N3+¢1)=ALRT(NZsN342)
CONT INUE

DO 598 N2=1+2

ALRT(N2+1+2)3F INX3(NF14eN2+NN)
IF (NN2.EQ«2) GO TO 592

ALRT (N2 +2+2)=F INORD {NF1 +N2+NN)

GO TO 595

ALRT (N2 ¢2¢2)1=F INX2(NF1 «N2¢NN)
CONT INUE

ALRT (N2 +¢342 )1 =F INORG (NF 1 «N24+3)
CONT INUE

GO TO (602:604) NN2

CALL SURCC (2+ALRT«VECRT)

GO TO 605

CALL SURCL (2+ALRT.VECRT)

CONT INUE

WRITE (10) (VECRT(1e¢N3)eN3=1.:3)
WRITE (10) ((ALART(N2sN3¢2)sN2m1,42)eN3=143)
CONT INUE

CONTINVE

CONT INUE

IF (Ja.EGe+2) GO TO 90

WRITE (9) BLOCK

READ (12) DuMm

CANARDS

IF (USeNEW2) GO TO 94

NCANOR=[ABS (NCANOR)

NC=NCANOR

READ (12) BLOCK

wRITE (9) BLOCK

GO TO 373

IF (J5¢EQ.0) GO TO 99

N=1ABS (NCANOR)

DO 98 NN=1+NCAN

READ (Se+1) ABCD

WRITE (6+42) ABCD

DECODE (S644+ABCD) ((CANORG (NNsloJd)eJzl4d4)eln142)
READ (5+1)ABCD

WRITE (6+2) ABCD

DECODE (7044 +ABCD) (XCAN{NNeI) ¢ 151N}
READ (%+1) ABCD

WRITE (6+42) ABCOD

DECODE (7044 «ABCO)Y (CANORD (NN414J)eJ=14N)
IF (NCANOReLT.0) GO TO 97

DO 96 Jrl«N

CANOR1 (NN4) +J)=CANORD (NNe 1+ J)

GO TO 98

READ (Ss+1) ABCD

WRITE (642) ABCD

DECODE (70+4+ABCOY (CANORL (NNelsJ)eJ=1eN)
CONTINUE

NCANOR= [ABS (NCANOR)

NC=NCANOR

CHANGE TO ACTUAL UNITS: COMPUTE MINIMUMS AND MAXIMUMS

DO 2%0 NN=1+NCAN



[aNeN2al

ao0o0

noo

240
245
250
375

77

a8s
388
390

632
635

637

638
639

640
632

632
648

650

652
654

656

657
658

DO 245 K=1.2
1=3-K

E=sO1%#CANORG (NN, 1 ¢4)

E3=CANORG (NN+s1+3)

DO 240 JU=1+NCANOR

CANORD (NN 1+ J)=E®#CANORD (NN+ 1 ¢ J)+E3
CANORI (NN [+ J)=—_E#CANOR (NN4 1 s JI+E3
CANORX (NN [+ J)=CANORG (NNs 141 J4ERXCAN(NNGJ )
CONT INUE

CONT INUE
IF(J1eNE2OeOReJ2sNEsOeOReJ3aNEsDsORsJa«NELD) GO TO 377
XMIN=CANORX (141 41)
XMAX=CANORX (14+1 jNCANOR )
YMAX2CANORG (142 42)

ZMINZCANORI (14l 41)

ZMAX=CANORD (141 41)

DO 390 NCA=1.NCAN
YMAXEAMAX ] (YMAX 4 CANORG (NCA42,42))

00 388 N2=i,2

XMIN=AMINT {XMINJCANORX (NCA«N241) )
XMAX=AMAX] ( XMAX o CANORX (NCA ¢« N2 s NCANOR ) §
DO 385 NN=1 s NCANOR

ZMIN=AMINT (ZMIN,CANOR] (NCA+N2(NN) )
ZMAX=AMAX] (ZMAX s CANORD (NCA ¢N2+NN) }

CONT INUE

CONT INUE

WRITE PLOT TAPE
NL1=NC~]
SETUP TWO LINES IN STREAMWISE DIRECTION FOR UPPER AND LOWER

DO 642 NCA=1 +NCAN

DO 640 I=1+2

DO 635 N2=1.2

DO 635 N=1NC

ALRT (N+ 1 4N2)=CANORX (NCA +N2eN)

ALRT (N¢2+N2)=CANORG (NCA +N24+2)

IF (l1sEQs2) GO TO 632

ALRT (N¢3¢N2)=CANORD (NCA «N2+N)

GO TO 635

ALRT (Ns3+N2)=CANORI (NCA «N2N)

CONT INUE

GO TO (637:638),1

CALL SURCC (NC.ALRTsVECRT)

GO TO 639

CALL SURCL (NCALRTIVECRT)

CONT INUE

WRITE (10) ((ALRT(NsN3+1)esN=14NC)sN3=1+3)
WRITE (10) ((VECRT(N«N3)IsN=14NL1)sN3=]+3)
WRITE (10) ¢ (ALRT(NIN3¢2)eN=x1NC)1NI=1+3)
CONTINUE

CONT INUE

SETUP LINES IN SPANWISE DIRECTION

DO 665 NCA=1«NCAN

DO 660 I=1+2

00 648 N2=1,.2
ALRT(N24+14¢2)3CANORX(NCA ¢N2 o 1)
ALRT(N2+242)=CANORG(NCA +N2+2)
IF (1+EQe2) GO TO 643

ALRT (N24¢342)aCANORD (NCA N2 1)
GO TO 648

ALRT (N24¢3+42)=CANORIL (NCA N2+ 1)
CONTINUE

WRITE (10) ((ALRT(N2sN3¢2)sN2=14+2)4N3=143)
DO 639 NN=224+NC

0O 650 N3=1.3

D0 650 N2=1.2
ALRT(N2+N3+1)2ALRT(N2N3¢2)
CONT INUVE

DO 654 N2al.2
ALRT(NZ241¢2)3=CANORX (NCA +N2 ' NN)
ALRT (N2+2+2)=CANORG (NCAIN2+2)
IF (1+EQs2) GO TO 652

ALRT (N2+¢3¢2)=CANORD (NCA +NZ2 ¢ NN)
GO TO 654
ALRT(NZ2¢3.2)=CANORT (NCA +N2:NN)
CONT INUE

GO TO (6536:657),!

CALL SURCL (2+ALRTVECRT)

GO TO &858

CALL SURCC (2+ALRTeVECRT)

CONT INUE

WRITE (10) (VECRT(1+4N3)4N3I=]1,3)
WRITE (10) ((ALRT(N2¢N3+2)sN2=2142)4N3x1,3)

21
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[eNeNal

(s NaNe)

659
660
665

99

105

700

CONT
CONT
CONT
IF <«
wWRIT
READ
REW!
REW!
READ
WwRIT
DO 7
READ
wRIT

YMIN
xD1S
YDIS
zZD1s
B81GD
XMIO
ymiIio
ZMID
RETUI

END

INUE
INUE
INUE
J%eEQe2) GO TO 105
€ (9) BLOCK
t12) DUM
ND 9
~ND 12
(9) REFA
E (12) REFA
00 Kx145
(9) BLOCK
E (12) BLOCK

FIND MAXIMUM DISTANCE AND MIOPOINT

a—YMAX

aXMAX-XMIN

=YMAX~-YMIN

=ZMAX-2ZMIN

=AMAX] (XDIS,YDIS.ZDIS)
=B (XMAX=XMINI+XMIN
=06

moBH (ZMAX-ZMIN)I+ZMIN
RN

END OF START



Subroutines SURCL and SURCC

Subroutine SURCL computes the outward normal vectors with four adjoining input
points used in a clockwise direction and subroutine SURCC computes the outward normal
vectors with four adjoining input points used in a counterclockwise direction. Although
the input points are numbered in a counterclockwise direction, if computing the normals
with Subroutine SURCC would yield inward normals, Subroutine SURCL is used. The flow
charts and the FORTRAN statements for these subroutines are as follows:

nnn

oO0n

40

S0

Subroutine
SURCL

\

Compute outward

C D

normal vectors
with coord, in
clockwise direction

RETURN

SUBROUT INE SURCL (NPT FLINEFVEC)
COMPUTES SURFACE UNIT NORMALS

DIMENSION FLINE (31434,2)+FVEC(30+3)

DO SO0 N=2.NPT
TIX=FLINE(Me142)=FLINE(N=1+141)
T2X2FLINE(N=14142)1-FLINE(NesLls1)
TIYSFLINE(Ny2¢2)~FLINE (N=14241)
T2Y=FLINE (N~14242)~FLINE(Ne241)
TIZ=FLINE(N«342)-FLINE (N=14341)
T2Z=FLINE (N=143,2)1-FLINE(N+3,41)
XNX=T2Y*T12Z~-T1Y#T2Z
YNY=TIX#T2Z-T2Xx#T12
ZNZ=T2X*T1Y-T1X#T2Y

FNaSQRT {XNX#24+ YNYRE2LZNZ#%2)
IF (FN+EQsOs) GO TO 40

FVEC (N~1 41 }=XNX/FN
FVYEC(N=142)=2YNY/FN

FVEC (N=14¢3)3ZNZ/FN

GO TO 50

FVEC(N-14+11=0,

FVEC (N~14+2)20,

FVEC (N~143)=0,

CONT INUE

RETURN

END OF SURCL

END

aon

[aNe N3l

C

Subroutine
SURCC

)

40

50

Compute outward
normal vectors
with coord. in
counter—clockwisq

RETURN

Y

direction

SUBROUT INE SURCC(NPTFLINE«FVEC)
COMPUTES SURFACE UNIT NORMALS

DIMENSION FLINE (31+342)«FVEC(3043})

DO S50 N=z2«NPT
TIXaFLINE(N«I o2V =FLINE (N=1¢141)
T2X=FLINE(Ns o1 )=FLINE(N=14¢142)
TIYEFLINE (Ne242)-FLINE(N=-1¢24¢1)
T2Y=FLINE(Ns2¢1 }~FLINE (N=1 42,42}
TIZ=FLINE(N4312)=FLINE(N=1¢341)
T2Z=FLINE (N1 3¢l )-FLINE(N~-143,42)
XNXaT2Y#T)Z-T1YuT22Z
YNY=TIX#T22~T2X#T12Z
ZNZaT2X 4TI Y-TI1X#T2Y

FN2SQRT (XNX##24 yNYRE2+ZNZ#%2 )
1F (FNeEQeOs) GO TO 40
FVEC(N=1¢1 )mXNX/FN

FVEC (N~142)=YNYFN

FVEC (N=143)=2ZNZ/FN

GO YO S0

FVEC(N~14+1)30,

FVEC(IN-1,2)=0,

FVEC (N~143)=20,

CONT INUE

RETURN

END OF SURCC

END
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Program PLTCON

Program PLTCON (overlay (2,0)) is the control routine for the various plot options
and calls in the other needed parts of the program. This program generates instructions

for the plot titles and origin. The flow chart and the FORTRAN statements for this pro-
gram are as follows:

Overlay(z, 0)
Program PLTCON
A

Save min.
and max.

dimensions

Compute
origin and |
move pen

Compute plan
view origin an

move pen

Notate

L]

Move pen
] up 2 inches

Compute
side view

origin and

move pen

STE
opticn

Compute
front view CALL
origin and Compute » OVERLAY
move pen distance to (2’ 2
move pen
past plot

onipute

v distance to
ove pen

- move pen
to new origin <,__._J——_—_— past plot

Compute
distance to

L]

move pen Restore

past plots saved min.
and max.
dimepsions
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o000

[aNaNe]

e Nalsl
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OVERLAY (CBC+2.0)
PROGRAM PLTCON

CONTROL ROUTINE FOR VARIOUS TYPES OF PLOTS
OF AN AlRCRAFT CONFIGURATION

COMMON ABC(B)sJNsJ14U24JI3004,U54U6 0

INWAF ¢ NWAFOR ¢ NFUS « NRADX (4 ) « NFORX (4 ) s NP 4 NPODOR o

2NF ¢ NF INOR s NCAN + NCANOR ¢

3J2TEST «NWNC o

AABCOE(B ) «HORZ s VERTs TEST14PHI ¢ THETAWPSI e XF e YF s ZF o DIST +FMAG,
SPLOTSZ « TYPF 4KODE ¢

EXMINGXMAX ¢ YMIN e YMAX ¢ ZMIN ¢ ZMAX o

TXMIO«YMID«ZMID«RIGD s ISP

DIMENSION ORG(32)
DATA TYPEO/3HORT/ s TYPEP/3HPER/+TYPES/IHSTE/
1« TYPEV/3HVUI/

cBC=3LCBC
RECALL=6HRECALL
REWIND 10

SAVE MIN AND MAX

XSAVEXMIN

YSAv=YMIN

ZSAV2ZMIN

XMSAV=XMAX

YMSAV=YMAX

ZMSAVE=ZMAX

IF (TYPEWNELTYPEV) GO TO 49
SCALE=B1GD/PLOTSZ

ORG(1)=PHI

ORG(2)=THETA

ORG({3)=PS|

PHISTHETA=PS (=0,

YBIG=0RG (1)
YORG=FLOAT({IFIX(YMAX/SCALE))+ORG (1)
1F {YBIGeGT«ORG(2))GO TO 5
YBIG=ORG(2)

YORG=FLOAT (IFIX(ZMAX/SCALE))+0RG(2)
1F (YBIGeGT«ORG(3))GO TO 8
YB1G=0RG(3)

YORG=FLOAT (IFIX(ZMAX/SCALE) }+ORG(3)
CALL CALPLT(0.4YORG-3)

NOTATE ON 3vIEW PLOTS

NCHAR=IF I X (64 #PLOTSZ)

IF (NCHAR.GT+80) GO TO 9

X=0s

GO TO 10

CONT INUVE

NDIF= (NCHAR-80) /2
X=FLOAT(NDIF) /6,

NCHAR=80

CALL NOTATE(XsOqve2+ABC 00 s NCHAR )
XMINSYMIN=ZMIN=A.

HORZ =1 HX

VERT=1HY

YORGE=ORG (1 )-YORG-1

CALL CALPLT(Os+YORGe=3)

CALL OVERLAY (CBCo24+1+RECALL)
REWIND 10

VERT=1HZ

YORG=ORG(2)1=0RG (1)

CALL CALPLT(0es»YORGe=-3)

CALL OVERLAY (CBC+24¢1+RECALL)
REWIND 10

HORZ=1HY

YORG2ORG{3)=-0RG (2)
YMIN=FLOAT(IFIX (YSAV/SCALE )} I#SCALE
CALL CALPLT (0e+YORGs-3)

CALL OVERLAY (CBC+2+1+RECALL)
X=FLOAT LIFIX(PLOTSZ+64))
Y21e~0RG(2)

GO TO &0

CONT INUE

IF (TYPELEQWTYPFS) GO TO 52

NOTATE ID ON PLOT

X=0e
NCHAR=TFIX{11«#PLOTSZ)+3
IF (NCHARJLE.B0) GO TO 50
NOIF= (NCHAR-BO) /2
X=FLOAT(NDIF) /11

25



000

(s e Nel

[aNaXal

noo

[sMsKs)

NCHAR=80

CALL NOTATE (Xe0svel+ABCsQe+NCHAR)

CALL NOTATE (Xs=e5se1+ABCDE 10 +NCHAR)

CONT INUE

CALL CALPLT (0s4204¢-3)

IF (TYPELEQ.TYPEP+OR.TYPELEQ.TYPES) GO TO 54

ORTHOGRAPHIC

CALL OVERLAY (CRCe2¢1+RECALL)
XsFLOAT (IFIX(PLOTSZ+24))
==2
GO TO &0
1SP=1
IF (TYPESEQsTYPES) [SP=2

PERSPECTIVE OR STEREO

CALL OVERLAY (CBCe2+2+RECALL)
XaPLOTSZ+2«

IF (TYPE.EQ.TYPES) X=X+PLOTSZ
Yr=2e

END OF COMPLETE PLOT

CONT INUE
CALL CALPLT (XsYe=3)

RESTORE MIN AND MAX

XM INZXSAV

YMIN=YSAV

ZMIN=ZSAY

XMAX =XMS AV
YMAX=YMSAV
ZMAX=ZMSAY
RETURN

END OF PLTCON

END



Program OTHPLT

Program OTHPLT (overlay (2,1)) is the control routine for the orthographic pro-
jections. It determines the specified axis system and paper plane, sets up the rotation
matrix and the equation for transformation of the outward normal vectors, and estab-
lishes the necessary offsets for placement of a plot. The flow chart and the FORTRAN
statements for this program are as follows:

Overlay(2, l)
Program OTHPLT
1§

IR e comipute no
min. and Mmax .jeg—
for centering

' yes
Adjust Sctup axis
min, for o |and rotatior
grid lines " matrix
A
Setup
equation for
hidden line
test
Y
Center
vertically yes
within 28
inches
o
R(?tale_ Canard pct.
o | Mmidpoint chord lines

for rotated
view offsels

Y [CALL PLOTIT )
= Canard airfoil
T coord.
1 A+
CALL PLOTIT _
Wing airfoil
coord,

CALL PLOTIT Fin pct.
chord lines

Wing pct.
CALL PLOTI

chord lines
Fin airfoil
coord,

#

<>

ALY PLOTIT

Lines around
pods

= Pod
longitudinal
lines

+

CALL PLOTIT

Fuselage
longitudinal
lines

CALL PLOTIT

ines around 1/ 2,
fuselage
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o000

[s Mol

0o

a0on

OO0

[sNaXal

[eNaN4]

2020

OVERLAY (CBCe201)
PROGRAM OTHPLT

CONTROL ROUTINE FOR ORTHOGRAPHIC PROJECTIONS

COMMON ABC (8)¢JDeJ1 1J20J3eJ84US¢J6
INVAF.NVAFOR.NFUS-NQADX(A)QNFORX(C)QNPQNPODORQ
2NF « NF I NOR + NCAN s NCANOCR »

3J2TESToNWNCe
AABCDE(B)oHORZoVEPTvTESTX-PHIoTHETAvPS!QXF‘YF'ZFQDISTQFMAGv
SPLOTSZ s TYPE «KODF o

EXMINGXMAX ¢ YMIN s YMAX 0 ZMINeZMAX o
TXMIDsYMIDZMIDRIGD ISP

DIMENSION A(243)¢C(3)

DATA XSEE/2HX /. YSEE/ZHY /+ZSEE/2HZ /.
lxINTST/BHOUY/.CONV/.OI7453293/cNUMZ/E/QNANZ/ZQ/

INITIALIZE

DMAX=B 16D

ITESTI=]

ITEST2=1

IF (XINTSTeNELTEST1) [TEST1=0

IF (PS]oEO-O-.AND'THETA-EQ-O..ANOoPHIoEQoO-)lTESTZlO
SCALE=2DMAX/PLOTSZ

PHI=CONV#PH]

THETA2CONV®#THETA

PS1=CONV#PSI

1F (TYPELEQe3HMVU3) GO TO 12

XD IS=XMAX~XMIN
YDISEYMAX-YMIN
ZDIS=ZMAX-ZMIN
XF1x=e5% (DMAX~XD!S)
XM INsXMIN=XFIX
XMAX=XMAX +XF IX
YF IX=oB* (DMAX~-YNIS)
YMIN=YMIN-YFIX
YMAX=YMAX+YF IX
ZF IX= %% (DMAX=-2D1S)
ZMIN2ZMIN=ZF I X
ZMAX =ZMAX+2F IX

ADJUST MINIMUMS FOR GRID LINES

XMIN=FLOAT (IFIX(XMIN/SCALE))#SCALE
YMIN=FLOAT (IFIX(YMIN/SCALE))I#SCALE
ZMIN=FLOAT (IFIX(ZMIN/SCALE))#SCALE
CONT INUE

SETUP AXIS

SINPSI=sSINIPSE)
SINTHE=SIN(THETA}
SINPHI=SIN(PHI)
COSPS1=COS(PS!)
COSTHE=COS(THETA)
COSPHI=COS(PHI)

IF (XSEEeNE+HORZ?) GO TO 2030

USE x FOR HORIZONTAL VARIABLE

IF (ITEST2+EQe0) GO TO 2025
AC1v1)=COSTHEXCOSPSI
A(1+2)=—SINPSI#COSPH]+5S INTHE#COSPS I #STNPH]
AC1+3)=SINPSI#SINPHI4+SINTHE#COSPS I #COSPHI

2025 HMIN=XMIN

2030

HMAX 3 XMAX

HMID=XMIOD

THORZ=1

GO YO 2050

IF (YSEEWNE«HORZ) GO TO 2040

USE Y FOR HORIZONTAL VARIABLE

IF (1TEST2+EG.0} GO TO 2035
A(]1+1)=COSTHE#SINPSI
A(1+2)=COSPSIRCOSPHI+SINTHE#SINPS I #SINPHI
A(1+3)=—COSPSIHSINPHI+SINTHE®S INPS [#COSPHI

2035 HMIN=YMIN

HMAX=YMAX
HMID=YM1D
THORZ=2
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GO To 2050
USE Z FOR HORIZONTAL VARIABLE

2040 CONTINUE
IF (ITEST2+EQe0) GO TO 2048
ACl+1)a=SINTHE
A(1+2)=2COSTHERSINPHI]
A(1+3)=COSTHERCOSPHI

2045 HMIN=ZMIN
HMAXaZMAX
HMID=ZMID
1HORZ=3

2050 IF (XSEECNEsVERT) GO TO 2060

USE X FOR VERTICAL VARIABLE

1F {1TEST24EQeC)y GO TO 2055
A(241)=COSTHE®COSPSI
A(2+2)=-SINPSI#COSPHI+SINTHE#COSPSI#SINPHI]
A(2¢3)2SINPSI#SINPHI+SINTHE®COSPSI#COSPHI
2055 VMIN=XMIN
VMAX=XMAX
VMID=XMID
IVERT=1
GO To 2080
2060 IF (YSEEZNE.VERT) GO TO 2070

USE Y FOR VERTICAL VARIABLE

IF (ITEST24EQe0) GO TO 2065

A(2+1)=COSTHE#SINPS]

A(2¢2)=COSPSI#COSPHI+SINTHE#SINPSI#SINPHI

A(2+3)=—COSPSI#SINPHI+SINTHE#SINPSI#COSPHT
2065 VMIN=YMIN

VMAX=YMAX

VMID=YMID

IVERT=2

GO YO 2080

USE Z FOR VERTICAL VARIABLE

2070 CONTINUE
IF (ITEST2+EGQe.0) GO TO 2078
A(241)1=-SINTHE
A(242)=COSTHERS INPHI
A(243)=COSTHE#COSPHI

2075 VMIN=ZMIN
VMAX=ZMAX
VMID=ZMID
IVERT=3

CHECK PAPER PLANE

2080 1F («eNOTe ({1HORZeEQe1sANDaIVERT+EQe2)+0R
1 (IVERT4EQe1 +AND, IHORZ«EQes2}))) GO TO 2083
1TEST=3
Ce1)=-SINTHE
C(2)=COSTHE#SINPHI
C(3)=COSTHE*COSPHI1
GO TO 2088
2083 IF (eNOTs((IHORZ+EQe1 ¢ AND» IVERT+EQe3)+OR e
LCIVERTAEQs]1 sAND, IHORZ+EQe3)1)GO TO 2086
ITEST=2
Cl1)=COSTHE#SINPS!
C(2)=COSPSI#COSPHI+SINTHE*SINPSI#SINPHI
C{3)=-COSPSI®SINPHI+SINTHE#S INPSI#COSPHI
GO TO 2088
2086 1TEST=]
C(1)aCOSTHE#COSPS!
C(2)=~-SINPSI#COSPHI+SINTHE#COSPSI*SINPHI
C(31aSINPSI®*SINPHI+SINTHE®COSPS 1 #COSPH1
2088 CONTINUE

CENTER WITHIN PAGE SIZE IF SIZE GREATER THAN 28

IF (PLOTSZeGTe2B8eANDe TYPEeNE «3IHVUI) YMIN®-134#SCALE
1+FLOAT(IFIX(YMID/SCALE) )#SCALE

ROTATE MIDPOINT TO PLACE ROTATED VIEW CORRECTLY

IF (ITEST2:EQe0) GO TO 2095
AMIDI=A(] 4] ) #XMID+A(142)YMIDH+A(]1+3)82MID
AMIDZ2=A (241 )%EXMIDH+A(242)#YMID+A(243)2ZMID
HMIN=HMIN-HMID+AMID1
VMIN=VMIN-VMID+AMID2

2095 CONTINUE

INCHES
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30

BEGIN PLOTTING LINES

wiING

[s e el

2100 IF (J1+EQe0) GO TO 2200
DO 2120 1=142
CALL PLOTIT (NWAF NW,ITESTeITESTL+ITEST24+1HORZIVERT
1HMIN«VMINGSCALE JA+C)

2120 CONTINUE
DO 2140 I=1.2
CALL PLOTIT (NW.NWAF,ITESTs ITESTL+ITEST2+1HORZIVERT
LHMINSVMINGSCALE ¢A+C)

2140 CONTINUE

<
[ FUSELAGE
<

2200 IF (J24EQe0) GO TO 2300
DO 2210 NFU=1.NFUS
NANG | =NRADX (NFU )
NFUSOR=NFORX (NFU)
CALL PLOTIT (NANG! «NFUSORITEST«ITEST1+1TEST24+1HORZIVERT,
THMINGVMINGSCALE JA4C)
2210 CONTINUE
D0 2220 NFU=1,.NFUS
NANG1 sNRADX (NFU)
NFUSOR=NFORX (NFU )
CALL PLOTIT (NFUSORINANG]+ITEST«ITEST1+1TEST2IHORZIVERT,
1HMINVMINISCALE sA+C)
2220 CONTINUE

[
c NACELLES
C

2300 IF (J3.EQsN) GO TO 2400
NANG1 =NAN2+1
0O 2340 NPI=1.NP
CALL PLOTIT (NANGI «NPODORITEST«ITESTL«ITEST2+IHORZ IVERT
THMINJVMINISCALE (A +C)
2340 CONTINUE
DO 2360 NPl=1,NP
CALL PLOTIT (NPODORNANG1+ITESTITEST1+ITEST2+IHORZ IVERTS
1HMINsVMINSCALE sAC)
2360 CONTINUE

FINS

anon

2400 IF (J4+EQ.0) GO TO 2500
00 2420 NF1=1NF
CALL PLOTIT (NUM2JNFINOR+ITEST4ITEST1+ITEST2¢IHORZ+ IVERT
LHMIN VMINISCALE 4A+C)
CALL PLOTIT (NUM2.NFINOR+ITESTITESTLITEST24+IHORZ4IVERT,
THMINVMINSCALE 4A¢C)

2420 CONTINUE
DO 2440 NF1=1.NF
CALL PLOTIT (NFINORJNUM24ITESTITESTI+ITEST24IHORZ 4 IVERT,
THMINWVMINGSCALE 4A4C)
CALL PLOTIT (NFINORJNUM2:I1TESTWITEST1+ITEST2+1HORZ+IVERT,
THMIN«VMINGSCALE 4A+C)

2440 CONTINUE

C
C CANARD
c

2500 IF (JUS+EQe0) GO TO 2600
DO 2925 NCA=zl+NCAN
DO 2520 =142
CALL PLOTIT (2«NC+ITESTHITEST1+ITEST241HORZ4IVERT
1HMINsVMINGSCALE 4A+C)
2%20 CONTINUE
2525 CONTINUE
DO 2545 NCA=1 ¢NCAN
DO 2%40 1=1.2
CALL PLOTIT (NCes2+ITESTSITEST1+ITEST24IHORZIVERT,
THMINIVMINGSCALE 4A+C)
2540 CONTINUE
2545 CONTINUE
2600 CONTINUE
RETURN

END OF OTHPLT

00N

END



Subroutine PLOTIT

Subroutine PLOTIT reads lines of points and associated vectors from intermediate
storage and calls for transformation of the points and vectors. It writes instructions for

driving automatic equipment to plot the desired orthographic lines. The flow chart and
the FORTRAN statements for this subroutine are as follows:

(Subroutinv PLOTIT)
\

Set KODE for

number and location
<

of vectors to be tested &

A

Read lines
and vectors
for right side

Store vectors
for left side

Change
Y sign
of line

Store points
to be plotted

Rotation

Store points
to be plotted

Store veclors
for testing ————
Change
ign
] yes n, sig
RETURN
no no
Y . yes
> More lines
o read
Change CALL
ny sign LINE
Store
Visible visible
points points

yes J
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aO00n0n

[a N s}

an0n

[a e Ns)

o000 (s Nal

[ XaXsl

2%
30

%0

&0

&5

70

s
80

110

200

225

250

290

310

320
330
340

SUBROUT INE PLOTIT (NL+NPT+LTESTITEST1«ITEST241HORZS IVERT
1HMINIVMINSCALE +A+C)

READS LINES OF POINTS DEFINING A SURFACE FROM TAPE.
MANIPULATES IN SPECIFLED MANNER. AND PLOTS

DIMENSION VECRT(30'302)~VECLF(3Ot302)'ALINE(31'3)-RLINE(3X12)0
]RVEC(JO.Z)-XLINE(33-2)-NNUM(0)vPLlNE(3l'2)0A(203)oC(3)

NVEC=NPT~1

0O 500 N=x=1+NL

IF (NeGTel) GO TO !0

KODE=3

K132

K2=2

GO TO SO

KODE=1

K1=t

K2=2

DO 30 NV=1NVEC

DO 2% N3=1.+3

VECRT (NVeN3+11=vECRT(NVIN32)
VECLF (NVeN3+1)sVECLF (NVIN3:2)
CONT INUE

CONT INUE

READ (10) CCALINE (NNGN3) oNN=1 oNPT) e N3=143)
1F (NeNEJNL) GO TO 60

KODE=2

Kl=]

K2=1

GO TO 70

READ (10) ((VECRT (NNoN3¢2) sNN=1 'NVEC) «N32143)
DO 65 NN=1 INVEC

VECLF (NN¢1+2)=VECRT (NNs1+2)

VECLF (NN+2¢2)e-VECRT(NN+2+2)

VECLF (NN+3¢2)=VECRT(NN4342)

LOOP FOR RIGHT AND LEFT SIDE OF AIRCRAFT

D0 490 NN2=1.2

IF (NN2+EGel) GO TO BO

DO 7% NN=1 NPT
ALINE(NN.2)s-AL INE(NN+2)
IF (ITEST1+EQe1) GO TO 290
IF (ITEST2.E0.1) GO T2 200

NO ROTATION OR VISIBILITY TEST

DO 110 NN=1 NPT

XL INE {NN+1 )=AL INE (NNs IHORZ)
XL INE (NN 2)=AL INE (NN, 1 VERT)
GO TO 2%0

ROTATE BUT NO VISIBILITY TEST

CALL PTROT (NPT, A+ALINE RLINE)
DO 225 NN=1sNPT

DO 22% N2=1.2

XL INE (NN N2 ) =RL INE (NN«N2)

CONT INVE

SCALE AND PLOT

XLINE(NPT+1 1 )sHMIN

XLINE(NPT+1¢2)=VMIN

XL INE (NPT+2¢1)=5CALE

XL INE (NPT+24+2)=SCALE

CALL LINE (XLINE(1e1) o XLINE(1¢2)¢NPT314000+0)
GO TO 4S80

IF{ITEST2.EQet} GO TO 400

CHECK VISIBILITY BUT NO ROTATION

DO 310 NN=1+NPT
RLINE(NN 1 )=ALINE (NNo THORZ )
RLINE (NN+2)=ALINE (NN¢ IVERT )
CONT INVE

DO 340 NN=l1JNVEC

DO 3230 N2=1.2

1F (NN2e.EQ«2) GO TO 320

RVEC (NN«N2)aVECRT (NN, I TEST«N2)
GO To 330

RVEC (NN+N2)=VECLF (NN, ITESTeN2)
CONTINUE

CONT INUE

GO TO 450



O00

000

no

oo

400

410

420

430

450

a52
455

457
460

470

480
490
500

ROTATE AND CHECK VISIBILITY

CALL PTROT(NPTsAsALINE +RLINE)

IF (NN2.EQs2) GO TO 420

DO 410 N2=K].k2

CALL VECROT (NVECWCsVECRT(1s14N2)sRVEC(]14N2))
CONT [ NUE

GO TO 450

DO 430 N2=K1.K2

CALL VECROT (NVECCeVECLF(141eN2)RVEC(14N2))
CONT INUE

FIND VISIBLE LINES

IF (ITEST«NE«2) GO TO 4585
DO 452 N2=K1} .2

DO 452 M=]1«NVEC

RVEC (M«N2)==RVEC (MsN2)

CALL VISTST (KODE NPT NSET«NNUMRLINE +RVECPLINE)

IF (ITESTNE«2) GO TO 460
DO 487 N2=K] K2

DO 487 M=] «NVEC

RVEC (M4 N2)==-RVEC(MsN2)
CONT INUE

IF (NSET«EGe0) GO TO 490

SCALE AND PLOT

NIT=0

DO 480 Nl=1+NSET
NN=NNUM (N1 )

DO 470 NN1=1+NN

NIT=NIT+1

XL ENE (NN o L ) =PLINE(NIT 1)
XL INE (NN142)=PLINE(NIT.2)
CONT INUE

XL INE (NN+1 41 }aHmMIN

XL INE (NN+1 42 )xyMIN

XL INE (NN+2¢1 }=SCALE

XL INE (NN+2+2)eSCALE

CALL LINE (XLINE(141)+sXLINE{142)eNN+140+0+0)
CONT INUE

CONTINUE

CONT INUE

RETURN

END OF PLOTIT

END
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Subroutines PTROT and VECROT

Subroutine PTROT rotates and projects a line of space points, and subroutine
VECROT transforms a set of outward normal vectors. The flow charts and the
FORTRAN statements for these subroutines are as follows:

Subroutine
PTROT
\
Rotate and
project a
line of space
points

\J

RETURN

SUBROUT INE PTROT (NPT A AL INEWRLINE)
ROTATES AND PROJECTS A SET OF 3D POINTS

DIMENS1ON A(2+331+ALINE (31+3) «RLINE (31 2)

DO 10 N=1«NPT

RLINE(N«1)=0¢

RLINE(N+2)=00

DO S I=1.42

00 3 J=1.3
PLINE(N.I)IRLINE(N.l)*A(IoJ)iALlNE(NoJ)
CONT INVE

RETURN

END OF PTROT

END

annon

[e Nl

[sNeNal

20
40

Subroutine
VECROT
\

Transform outward
normal vectors for
desired paper plane

RETURN

SUBROUT INE VECROT (NVECCeFVECRVEC)

TRANSFORMS VECTORS

DIMENSION C(3)+FVEC(3043)+RVFC(30)

DO 40 N=1.NVEC

SUM=0e

DO 20 NN=1.+3

SUMSSUM+C (NN} #FYVEC (NJNN)
RVEC (N) =SUM

RETURN

END OF VECROT

END



Subroutine VISTST

Subroutine VISTST tests a line of points for visibility. The flow chart and the
FORTRAN statements for this subroutine are as follows:

Subroutine
VISTST

Initialize counts

for visible points

and visible line
Segments

Set subscripts

for number and
position of vectors
to be tested

no isible

points

Count
vigible visible
line segment point

\j \J

Reinitialize
count for

Store
visible

visible points point

points saved

visible line
segment
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36

a0n

oo

[aNeXel

[sXaN3)

NnNoOo

15

20

25

a0

as

a0

a5

60

65

T0

T8

as

SUBROUT INE VISTST [KODE «NPT ¢NSET s NNUM RL INE ¢ RVEC +PL INE}

DIMENSION NMUM (4 sRLINE (3142) ¢sRVEC(3042) +PLINE(3142)

NVE
NPL
NSE
1Co
GO
Nl=
N2=
GO
Nls=
NZ2=
GO
N1=
N2=
Do
IF
IF
00
1F
CON
GO
DO
1F
CON
GO
Do
1F
CON/

1F
NSE

TESTS A LINE OF POINT

C=NPT~1

T=0

T=0

UNT=0

TO (5410415) KODE

1

2

To 20

1

1

TO 20

2

2

75 N=1 NPT

(N+EQs1) GO TO 30
(NeEQ«NPT) GO TO 40
2% NN=N1N2

{ (RVEC (N=1sNN)eGTeOe ) e
TINUE

To 60

35 NN=NL N2
(RVEC(1+NN)+sGTs0e) GO
TINUVE

TO 60

45 NNaN1eN2

(RVEC (NVEC«NN)eGTeO6 )
T INUE

POINT NOT VISIBLE

(ICOUNTeLEsl} GO TO 63
T=NSET+1

NNUM(NSET)>=ICOUNT

1Co
GO

NPL
1CO
PLI
PLL
CON
IF

NSE

UNT =0
TO 75

POINT 1S VISIBLE

T=NPLT+1

UNT=1COUINT+1
NE(NPLT s 1 )R INE(N1)
NE(NPLT«2)sRINE(N«2)
T INUE

(ICOUNT.LEs1) GO TO 83
TaNSET+1

NNUM (NSET ) =ICOUNT

RET!

END

URN

END OF VISTST

S FOR VISIBILITY

OR« (RVEC{N«NN)eGTe0e)) GO TO 70

T0 70

GO TO 70



Program SPPLT (overlay (2,2)) is the control routine for the perspective and stereo
The flow chart and the FORTRAN statements for this program are as follows:

views.

Program SPPLT

Overlay(2, 2)
Program SPPLT

CALL PLTIT3

Wing airfoil
coord,

CALL PLTIT

Wing pct.
chord lines

Fuselage
longitudinal
lines

Lines around 1/ 2
fuselage

Pod
longitudinal
lines

Lines around
pods

RETURN

Canard pct.
chord lines

Canard airfoil
coord,
#

Fin airfoil

CALL PLTIT3

coord.,

Fin pct.
chord lines
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fs X2 Na)

(s XaXel

(s XaXel

(s Xa N3

Oo00

a0no

0oon

OVERLAY (CBCs24+2)
PROGRAM SPPLT

CONTROL ROUTINE FOR PERSPECTIVE ANO STEREO

COMMON ABC (B)¢J0sJ1 ¢J24J3:J84U50J60
leAFcNUAFOR'NFUScNﬁADX(G)uNFORX(d)'NP'NPODORo
2NF o« NF INOR ¢ NCAN s NCANOR »

3J2TEST«NWNC
‘ABCDE(B)uHOQZnVERT.TESquPH!cTHETA-PSI0XF|YF¢ZFQDIST.FMAG¢
SPLOTSZ« TYPEWKODE ¢
EXMIN¢XMAX s YMIN S YMAX ¢ ZMINOZMAX o
TXMID«YMID+ZMIDBIGD15P

DIMENSION XINIT(2)YINIT(2}4ZINIT(2)
DATA NANZ/24/

XINIT(1)=aPHI

XINIT(2)=XF

YINIT(1)=sTHETA

YINIT(2)=YF

ZINIT(1)=PS]

ZINIT(2)=2ZF

CALL STERPT(XlNquY]NlT:ZlN[T.Ool-OuJoPLOTSZoDlST;FMAGi

LOOP FOR RIGHT AND LEFT FRAMES
DO 99 IC=1 ISP
REWINO 10
NCl=-1C

BEGIN PLOTTING LINES
WING

10 IF (J1.EQeD) GO TO 22

DO 1% 1=31.2

15 CALL PLTlT3(NHAFoNU|PHIoTHETA-PSl|XF'YFoZFoPLOTSZoD[ST-FHAGvNCl)

DO 20 I=1.2

20 CALL PLY[T3(NN.NHAF0PH!oTHETA.PSlvXFoYFoZFoPLOTSZoDIST'FMAGQNCI)

FUSELAGE

22 IF (J2+.EQe0) GO TO 30

DO 24 NFU=1 «NFUS

NANG1 s NRADX (NFU )

NFUSOR=NFORX (NFU}

CALL PLTIT3(NANG! «NFUSORW
1PHI-THETA.PS!'XF'YF'ZF-PLOTSZ.DISTQFMAG'NCl)

24 CONTINUE

DO 26 NFU=1«NFUS

NANG1 =NRADX {NFU )

NFUSOR=NFORX (NF LU}

CALL PLTIT3(NFUSOR«NANGI »
lPHloTHETA.PSloXFoYFuZF-PLOTSZ-DIST-FMAG.NCI)

26 CONTINUE

NACELLES

30 IF (J3.EG.0) GO TO 40

NANG1 =NAN2+1

DO 34 NPLl=l NP

CALL PLTIT3{(NANG] +NPODOR«

1PHT « THETAPST o XFeYF s ZF ¢PLOTSZ  DIST «FMAGINC])

34 CONTINUE

DO 36 NP1=1.NP
CALL PLTITI(NPODORNANG] »
lPHl'THEYA.PSXoXFoVFtZF.FLOTSZoDlSToFHAGoNCl)

36 CONTINUE

FINS

40 IF (J4.EQ.0) GO TO 50

DO 42 NF1=1«NF
CALL PLTIT3(2«NFINOR,
lPHIvTHETA.PSl.XF:VFQZFprOTSZ¢DlST0FMAGuNCl)

a2 CALL PLTIT3(2+.NFINOR,

IPHIoTHETAcPSloXFoYF0ZF-PL0TSZchST-FHAG.NC])
DO 46 NF1=1¢NF

CALL PLTIT3(NFINOR+2.
xPHlcTHETA'PSloxF-YF-ZFqPLOTSZqDlSToFMAGcNCI)

46 CALL PLTIT3(NFINOR 2,

IPHI'THETA‘pSl'XF-YF-ZF-PLOTSZ-D!ST.FMAG;NCl)

CANARD

S0 IF (J3.EQ.0) GO TO 60

DO %& NCA=1NCAN



[aNeNs)

DO 54 I=1,2
S4 CALL PLTIT3(2¢NCe

1PHI s THETAGPS 1 o XFeYF 4 ZF +PLOTSZ+DISTIFMAGNCI)
56 CONTINUE

DO 59 NCA=l +NCAN

DO S8 1=1.2
58 CALL PLTIT3(NCs+2

1PHI s THETA PS¢ XF e YF 4 2ZF « PLOTSZ«DISTWFMAGNCI )
%9 CONTINUE
60 CONTINUE
99 CONTINUE

RETURN

END OF SPPLT

END
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Subroutine PLTIT3

Subroutine PLTIT3 reads lines of points from intermediate storage and calls sub-
routine STERPT for the perspective and stereo views.
statements for this subroutine are as follows:

[aNsNeXel

[a]

onn

(e}

o0n

70

-

Change
Y sign

Subroutine
PLTIT3

D)

Read line
of space
points
from 10

Skip
record on
unit 10

More
lines to
read

The flow chart and the FORTRAN

SUBROUT INE PLT!TJ(NL.NPTQPHI'THETAcpsl'XF'VFQZF'

1PLOTSZ+DISTFMAGINCT)

READS LINES OF POINTS DEFINING A SURFACE FROM TAPE
AND PLOTS PERSPECTIVE VIEWS OR STEREQ FRAMES

DIMENSTION ALINE (33¢3)

ALTNE (NPT+141)=PHI
ALINE (NPT+241)uxF
ALINE (NPT+1¢2)=THETA
ALINE (NPT+242)=YF
ALINE (NPT+1¢31=PSI
ALINE(NPT+243)=2F
00 S00 N=1eNL

READ (10)((ALINE(NN'N3)cNN=l'NPT)oN3=]c3l
G0 TO 70

IF (NeEQeNL)

SK1P VECTORS

READ (10)VEC

LOOP FOR RIGHT AND LEFT SIDE OF AIRCRAFT

DO 490 NN2=1.+2

IF (NN2+EQsl) GO TO BO

DO 75 NN=] NPT

75 ALINE (NNe2)==ALINE(NN+2)
80 CALL STEQPT(ALINE(!;I)oALlNE(l'Z)oALXNE(ch)'NPTul'NCI'

13.PLOTSZ«DIST FMAG)
490 CONTINUE
500 CONTINUE

RETURN

END OF PLTIT3

END



Subroutine STERPT
By George C. Salley

Langley Research Center

Subroutine STERPT generates instructions for driving automatic equipment to plot
the perspective projection of data for a given three-dimensional array. Two passes
through this subroutine will generate instructions for a pair of stereo frames. The
FORTRAN statements for this subroutine are as follows:

[eNeNs)

SUBROUT INE STERPT (XeYsZeNsKINCHIPPAGIPLAXPR)

PROGRAMER - GEORGE Ce SALLEY

DIMENSION VP (3)s TRANI(3)s SANG(I)e CANGI(3)s ADJ(3)s PT(8)s XLP(2)4

1ZLP1t2)

DIMENSION X{13)e Y(1)s Z(1)

DIMENSION PLX{4a)s PLY(4)e PLZ(2)

DIMENSION PIX(4)s PIY(4)e P12(2)

DIMENSION ILP(4). IPL(4)

DATA PL4PI2+P1324P142/34181592641e570796398447123889,:64283195%52/

DATA PAR/1412%5/
DATA NPG/O/
DATA NPT/1/
DATA FRAME/3.80/
DATA TURN/11e01/
NO=1

KK =K

Ilelp

IF INC) 80e5+110
*

NP = N#KC+ 1
NRaNP +K
PLIM=PAG/2s
SF=XPR

VPL=PLA

0O 10 I=1.4
PLX(1)=Ce
PLY(T)=0s
PIX(1}=0a
PIY(1)=0.
IPL(1)=0
1ILP(1)=0

DO 15 I=1,2
PLZ(1)=0.
P1Z(1)=0.

VPXxX (NP}

VPY3Y (NP)

VPZ=Z (NP)
FPX=X(NR)

FPY=Y (NR)
FPZ=Z(NR)
VX=VPX~-FPX
VY=VPY-FPY
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20
25

30

as
40

as

50

55
60

65

70
5

80

85
90

95

100

105

110
118
120
128
130
135

140
148

150

vVZ=svP2Z-FPZ

VP (2)=SART ( (VX*E2 )+ (VYRE2))
VP (3)=SORT((VZH#R2)+ (VP (2)%%2))
TRAN(1)ayPX— (VPL* (VX/VP (21 1)
TRAN(2)=VPY= (VPL* (VY/VP (21 ))
TRAN(3)12YPZ~- (VPL*¥(VZ/VP (3} 1))
VANG=ATAN ( (PAR/VP(3)))

IF (VX) 55:20¢3%

IF (VY) 30¢300+25

PANG=PRP12

GO TOo 75

PANG=P132

GO TO 75

1F (VY) S0+40.45

PANG=04

GO TO 75

PANG=ATAN((VY/ VX))

GO TO 75
PANGEPI42-ATANC ( (ABSIVY })/VX))
GO TO 7%

IF (VY)Y 70460465

PANG=PI

GO TO 75

PANG=P [~ATAN((VY/ (ABS(VX)}))
GO TO 75

PANG=P I+ATAN( ( {ABS(VY) )/ (ABS(VX) )}

PANG=P [ 32-PANG
UANGEPANG-VANG
RANG=UANG+ (2 « #VANG)
SANG (1 )=SIN(UANG)
SANG (2)=SIN(RANG)
CANG (1) =COS (UANG)
CANG (2)=COS (RANG)
SANG (3)=VZ/VP(3)
CANG (3)sVP (2)/VP(3)
VP (3)=VvPL

XLP(1)=0.

ZILP(1)=0.

XLP (2 ) =FRAME
ZLP(2)=0a
ADJ(1)=PLIM
ADJ(2)=PLIM
ADJ(3)1=ADJ(2)+FRAME
1F (N) 3004300+110
Ma 1ABS (NC)

LaMm

IF (NPG+NC) 115,85,115
IF (24NC) 300+9%5+90

DO 105 I=1.L

CALL CALPLT (TURN:De+=-3)

CONT INUE

CALL CALPLT (XLP(M) ZLP(M)43)
GO TO 115

M=

L=2

DO 295 I=MsL

IF (NPG) 300+120¢150

IF (NC) 1254145,145

IF (NPT+NC) 1501304150

IF (2+NC) 30041404135

NPT=2

GO TO 185

NPT=1

CONTINUE

CALL CALPLT (XLP(1}¢ZLP(1133)
00 290 J=t N

PT(1)2 ((X(NO)=TRAN(1})I#CANG (1))~ ((YI(NO)I~TRAN(Z2))#SANG(I))
PT(4)=((X(NO)—TRAN(I))'SANG(I))*((Y(NO)-TQAN(Z))’CANG(]))
PT(2)=((PT(4)#CANG({3) )= ((Z(NO)=-TRAN(3)}I#*SANG(3)})
PT(3)=((PT(4)#SANG(3))+ ({Z(NO)~-TRAN(3))I®CANG(3)))
1IF (PT(2)) 155.180.180C
15% IF (ILP(1)) 30041604175
160 1F (11-3) 165.170+300
165 VXaPLX(1)=-PT (1)
VY=PLY(1)-PT(2)
VZ=PLZ(1)-PT(3)
VP (1 )1=SORTCIVXHRZ I+ (VYRE2))
VRP(Z2)=SORT((VZRRZ2 )+ (VP (1) ##2))
VPL=PLY (1)/(VY/VP{1))
PT(a)=PLX ()= (yX VP 1)1 #VPL)
PLXI)=PT (1)
PT(1)=PT(4)
PLY(1)=PT(2)
PT(2)=04



170
175

180
185
190

19%
200

205

210
21%
394
211

212
213

30

302

303

304
305

307
320

a2

337

225
230

PY(a)=PLZ(1)—(tyZ/VP(2))%VPL)
PLZ(1)=PT(3)

PY(3)2PT(4)

ILR(I)=)

GO TO 208

ILP(1)=1

PLX(TI)=PT (1)

PLY(1)=PT(2)

PLZ(1)=PT(3)

GO TO 270

IF (ILP(1)) 300,200+18%

IF (11-3) 190+195,300

11=3

IPL(y =1

PIXC(1)y=PT(1)

PlY(1)sPT(2)

PIZ(1)=PT(3)

VYX=PT (1 )-PLX ()

vY=pY{(2)-pPLY(])

VZ=PT(3)-PLZ (1}

VP 1 1=SORT((VX*#R2)+ (VY*¥2})
VP(2)1=SQRT(I(VZ*%2)1+ (VP (1)*%2))
VPLE=PT(2)/(VY/VP (1))

PT(2120.

PTCL)I=sPT (1)~ ((VX/VP (1) )#VPL)
PT(I)=PT(3)={(VZ/VP(2))#VPL)

ILP(1Y=0

PLX(1)=PT (1)

PLY(11=PT(2)

PLZ(1)=PRT ()

XP= (PT 1)+ (PT (2% (=PT(1))/(PT(2)+VP(3))))45F
ZP=(PT(I)+(PT(2)%(-PT(3))1/(PT(2)+VP(3))))#SF
VPL=SART ( (XP¥%2 1+ (ZP%%2))

IF {VPL-PLIM) 2354235.210

IF (TLP(142)) 3N0+215.230

IF (11=3) 394,225,300
IFPLX([42)1-XP)21242114212

PLXCI+2)=XP

PLY(1+2)=2P

XP=PL [ M* (XP/VPL )

ZPePt IM* (ZP/VPL Y

GO TO 337

R= (PLY(142)-ZP)/ (PLX(I+2}-XP )
PLXX=PLX([+2) $ PLYY=PLY(1+2)

Bx Zp -R#xP

XXP=xP $ ZZP=7Zp

XAx (~R¥B ~SOGRT( ~B¥¥2+ (RAF2) ¥ (PLIMBAD)SPLIMER2) )/ (RE#2 +1 )
YASR#XA+B

11 I=MMM=0

[PLXX=PLXX %1 0##3

IPLYY=PLYY*10%#13

IXXP=XXP#]0##3

1Z2ZP=ZZP% 10843

PUXX= IPLXX/{10%#%3%14)
PLYYRIPLYY/(10#%3%14)
XXP=IXXP/(10%#%38]4)
ZZPx1ZZP/(10%#%3 %14}

CONT INUE

IXA=XA#10%42

IYAsYAR10%%3

XX=IXA/((10#%#3)u14)
YYZIYA/((1O%R%3)x1,)

IF(PLYY~ 2ZP) 303.2302.301
IF(YYsGEWsZZP s ANDeYYSLE«PLYY) GO TO 304
GO TOo 320

Yv=27ZpP

GO TO 304

IF(YYeGEePLYY +ANDsYYWsLEWZZP) GO TO 304
GO YO 320

IF(PLXX~XXP) 30742204305
IF(XXeGE e XXP o ANDe XXsLEePLXX)} GO TO 220
GO To0320

[F(XXeGE2PLXX o+ANDeXXeLEeXXP) GO TO 220
IF(1114EQ40) GO TO 2321

STOP 3333

Il1l=y

XA= (—R¥B  +SART( -BAK2 + REN2HPLIMERZ  +PLIMRR2)) /(R¥%2 41)
YA=ZREXA+B

GO TO 316

PLX(1+2)=xP

PLY(1+2)=2ZP

P = XX

ZP=YyY

111=0

ILP({1+2)=

GO TO 265

ILP(I+2)=1

PLX(I+2)=xP
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PLY(1+2)=2ZP
GO TO 270
238 IF (ILP(I47)) 300.25%4240
240 1IF (11-3) 245%,2%0:300
245 11=3
IPL(1+2)=1]
PIX(I+2)=XP
PIY(I+2)=ZP
IFIPLX{T+2)sNEaxP) GO TO 400
VPL!SQQT((PLX(1+2)*‘Z)+(PLY(l+2)’12))
PIX(142)=XxP
PIZ(1+2)=2ZP
GO TO 250
400 R= (PLY(142)-2P)/ (PLX(142)-XP )
455 PLXX=PLX(1+2) $ PLYY=PLY(142)
Bs ZP -R#xP
XXP=xXP % ZZPeZpP
xA= (—R#B -SORT( —B*lz#(R**Z)*(PLIM**2)+PL1M’*2))/(RI'Z +1 )
YA=R#XA+B
111aMMM=0
TPLXX=PLXX*10%#%4
IPLYY=PLYY#|O%#4
IXXP=XXP#]0#%4
1ZZP=ZZP#10% %4
PLXX=[PLXX/ (10%#4%1 )
PLYY=IPLYY/(10%88%14)
XXP=[XXP/ (10%#%4%]1e)
ZZP=1ZZP/(10% %4 %l e)
416 IXAxXA#10O%%q
IYARYA#1O#%4
XX=IXA/((10#%a)#14)
YY=IYA/Z((1O%%4 ) %1 )
IF(PLYY- ZZP) 402.402.401
401 IF (YYeGE s ZZP s ANDe YYsLE«PLYY) GO TO 404
GO TO 420
402 YY=ZZP
GO TO 404
403 IF(YYesGEWPLYY ¢ANDYYsLESZZP) GO TO 404
GO TO a20
404 [F (PLXX=XXP} 40742464405
405 1F (XX eGE o XXP e AND e XX o LE s PLXX) GO TO 246
GO T0420
40T IF (XXeGEsPLXX +ANDs XX+ LEeXXP) GO TO 248
420 IF(I114EQs0) GO TO 421

STOP 6666
421 111=)

XA= (-R#B +SQRT( -B##2 + RERZEPLIMARZ  +PLIMER2)) /(R*$2 +1)
YAxRE#XA+B
GO TO 416
246 xXP=XxX
ZP=YY
(11=0
250 ILP(1+2)=0
GO TO 260
255 1F ((SQRT(((PLX(I*Z))**2)+((PLY(1+2))**Z)))-PL1M) 2604260+ 240
260 PLX(142)=XP
PLY(1+2)=2P
265 XPTeXP+ADJ (1+1)
YPT=ZP+ADJ (1)
CALL CALPLT (XPT «YPTel11)
270 11=2
1F (IPL {14211 3004280:275
278 IPL(1+2)=0
XP=PIX(I+2)
ZP=P1Y(1+42)
GO TO 255
280 IF (1PL (1)) 300,290+285
28s% 1PLL)=0
PT(1)=aPIX(])
PT(2)1=P1lY (]}
PT(3)=PIZ(])
GO TO 200
290 NO=sNO+XK
XLP (1) =XPT
ZLP (1 )=YPT
NO=1
295 11=1pP
300 CONT INUE
RETURN
END



PROGRAM USE

PROGRAM IDENTIFICATION
This program is for airplane configuration plots and is identified as program D2290.
PROGRAM SETUP FOR A COMPILE AND EXECUTE

This section describes the input data requirements, limitations, and the punched

card formats. Samples of the input data sheets for preparation by the user are shown in
figure 7.

The input data cards are assembled with the program decks in the order illustrated
below:

( EOF

{ DATA DECK

¢ EOR

KOverlay (2, 2)
Overlay(2, 1)

A
/Overlay (2,0)

Overlay (1,0)

ZOverlay(O, 0)
¢ EOR
¢/ Calcomp Request Cards
¢ LGO,
/RUN(S)
/.Tob card
(Process card
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DESCRIPTION OF INPUT DATA CARDS

Configuration

Since the airplane has to be symmetrical about the XZ-plane, only half of the air-
plane need be described to the computer. The convention used in presenting the input
data is that the half of the airplane on the positive Y-side of the XZ-plane is presented.
The program then uses this information to construct the complete airplane. The number
of input cards depends on the number of components used to describe the configuration,
whether a component has been described previously, and the amount of detail used to
describe each component. The method of input is by FORTRAN "READ'" statements.

Card 1 — Identification.- Card 1 contains any desired identifying information in
columns 1 to 80. (See fig. 7@).)

Card 2 — Control integers.- Card 2 contains 24 integers, each punched right justi-
fied in a 3-column field. (See fig. 7(@).) Columns 73 to 80 may be used in any desired
manner. An identification of the card columns, the name used by the source program,

and a description of each integer is given in the following table:

FORTRAN

Columns Name Description
01 to 03 Jo If JO= 0, no reference area
If JO= 1, reference area to be read
If JO =2, reference area same as previously
read
04 to 06 J1 If J1=0, no wing data
If J1=1, cambered wing data to be read
If J1= -1, uncambered wing data to be read
If J1=2, wing data same as previously read
07 to 09 J2 If J2 =0, no fuselage data
If J2 =1, data for arbitrarily shaped fuselage
to be read

If J2 = -1, data for circular fuselage to be read
(with J6 = 0, fuselage will be cam-
bered; with J6 = -1, fuselage will
be symmetrical with XY-plane;
with J6 = 1, entire configuration
will be symmetrical with XY -plane)

If J2 = 2, fuselage data same as previously
read
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Columns

10 to 12

13 to 15

16 to 18

19 to 21

22 to 24

25 to 27

28 to 30
31 to 33

34 to 36

37 to 39
40 to 42

43 to 45
46 to 48

FORTRAN
Name

J3

J4

Jd

J6

NWAF

NWAFOR

NFUS
NRADX(1)

NFORX(1)

NRADX(2)
NFORX(2)

NRADX(3)
NFORX(3)

Description

If J3 =0, no pod data
If J3 =1, pod data to be read
If J3 =2, pod data same as previously read

If J4 =0, no fin data
If J4 =1, fin data to be read
If J4 =2, fin data same as previously read

If J5 =0, no canard data
If J5=1, canard data to be read
If J5=2, canard data same as previously read

Simplification code:

If J6 =0, indicates a cambered circular or
arbitrary fuselage if J2 # 0

If J6 =1, complete configuration is symmet-
rical with respect to XY-plane,
which implies uncambered circular
fuselage if there is a fuselage

If J6 = -1, indicates uncambered circular
fuselage with J2 # 0

Number of airfoil sections used to describe the
wing; 2 = NWAF =20

Number of ordinates used to define each wing
airfoil section; 3 = NWAFOR = 30

Number of fuselage segments; 1 = NFUS =4

Number of points used to represent half-section
of first fuselage segment; if fuselage is circu-
lar, the program computes indicated number of
y- and z-ordinates; 3 = NRADX(1) = 30

Number of stations for first fuselage segment;
4 = NFORX(1) =30

Same as NRADX(1) and NFORX(1), but for sec-
ond fuselage segment

Same as NRADX(1) and NFORX(1), but for third
fuselage segment
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Columns Name Description

49 to 51 NRADX(4) Same as NRADX(1) and NFORX(1), but for

52 to 54 NFORX(4) fourth fuselage segment

55 to 57 NP Number of pods described; NP <9

58 to 60 NPODOR Number of stations at which pod radii are to be
specified; 4 = NPODOR = 30

61 to 63 NF Number of fins (vertical tails) described;
NF =6

64 to 66 NFINOR Number of ordinates used to define each fin
airfoil section; 3 < NFINOR =10

67 to 69 NCAN Number of canards (horizontal tails) described;
NCAN =2

70 to 72 NCANOR Number of ordinates used to define each canard
airfoil section; 3 < NCANOR <= 10; if NCANOR
is given a negative sign, the program will
expect to read lower ordinates also; otherwise,
airfoil is assumed to be symmetrical

Cards 3, 4, . . . — remaining data input cards.- The remaining data input cards

contain a detailed description of each component of the airplane. (See fig. 7(a).) Each
card contains up to 10 values, each value punched in a T-column field with a decimal and
may be identified in columns 73 to 80. The cards are arranged in the following order:
reference area, wing data cards, fuselage data cards, pod (or nacelle) data cards, fin
(vertical tail) data cards, and canard (or horizontal tail) data cards.

Reference area card: The reference area value is punched in columns 1to 7 and
may be identified as REFA in columns 73 to 80.

Wing data cards: The first wing data card (or cards) contains the locations in per-
cent chord at which the ordinates of all the wing airfoils are to be specified. There will
be exactly NWAFOR locations in percent chord given. Each card may be identified in
columns 73 to 80 by the symbol XAF j where j denotes the number of the last location
in percent chord given on that card. For example, if NWAFOR = 16, there are 16 ordi-
nates to be specified for every airfoil, and two data cards will be required. The first
XAF card is identified as XAF 10 and the second as XAF 16.

The next wing data cards (there will be NWAF cards) each contain four numbers
which give the origin and chord length of each of the wing airfoils that is to be specified.
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The cards representing the most inboard airfoil are given first, followed by the cards for
successive airfoils. The information is arranged on each card as follows:

Columns Description
1to 7 x-ordinate of airfoil leading edge
8 to 14 y-ordinate of airfoil leading edge
15 to 21 z-ordinate of airfoil leading edge
22 to 28 airfoil streamwise chord length
73 to 80 card identification, WAFORG j where j denotes the particular
airfoil; for example, WAFORG 1 denotes first (most inboard)
airfoil

If a cambered wing has been specified, the next set of wing data cards is the mean
camber line (TZORD) cards. The first card contains up to 10 Az values, referenced
to the z-ordinate of the airfoil leading edge, at each of the specified percents of chord
for the first airfoil. If more than 10 values are to be specified for each airfoil (there
will be NWAFOR values), the remaining values are continued on successive cards. The
remaining airfoils are described in the same manner, data for each airfoil starting on a
new card, and the cards arranged in the order which begins with the most inboard airfoil
and proceeds to the outboard. Each card may be identified in columns 73 to 80 as
TZORDj, where j denotes the particular airfoil.

Next are the wing airfoil ordinate (WAFORD) cards. The first card contains up to
10 half-thickness ordinates of the first airfoil expressed as percent chord. If more than
10 ordinates are to be specified for each airfoil (there will be NWAFOR values), the
remaining ordinates are continued on successive cards. The remaining airfoils are each
described in the same manner, and the cards are arranged in the order which begins with
the most inboard airfoil and proceeds to the outboard. Each card may be identified in
columns 73 to 80 as WAFORD j, where j denotes the particular airfoil.

Fuselage data cards: The first card (or cards) specifies the x values of the fuse-
lage stations of the first segment. There will be NFORX(1) values and the cards may be
identified in columns 73 to 80 by the symbol XFUSj where j denotes the number of the
last fuselage station given on that card.

If the fuselage is circular and cambered, the next set of cards specifies the z loca-
tions of the center of the circular sections. There will be NFORX(1) values and the cards
may be identified in columns 73 to 80 by the symbol ZFUSj where j denotes the number
of the last fuselage station given on that card.
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If the fuselage is circular, the next card (or cards) gives the fuselage cross-
sectional areas, and may be identified in columns 73 to 80 by the symbol FUSARD j
where j denotes the number of the last fuselage station given on that card. If the fuse-
lage is of arbitrary shape, the y-ordinates for a half-section are given (NRADX(1) values)
and identified in columns 73 to 80 as Yi where i is the station number. Following
these are the corresponding z-ordinates (NRADX(1) values) for the half-section identified
in columns 73 to 80 as Zi where i is the station number. Each station will have a set
of Y and Z cards, and the convention of ordering the ordinates from bottom to top is
observed.

For each fuselage segment a new set of cards as described must be provided. The
segment descriptions should be given in order of increasing values of x.

Pod data cards: The first pod or nacelle data card specifies the location of the
origin of the first pod. The information is arranged on the card as follows:

Columns Description
lto x-ordinate of origin of first pod
8 to 14 y-ordinate of origin of first pod
15 to 21 z-ordinate of origin of first pod
73 to 80 card identification, PODORG j where j denotes pod number

The next pod input data card (or cards) contains the x-ordinates, referenced to the
pod origin, at which the pod radii (there will be NPODOR of them) are to be specified.
The first x-value must be zero, and the last x-value is the length of the pod. These cards
may be idenfied in columns 73 to 80 by the symbol XPODj where j denotes the pod num-
ber. For example, XPOD1 represents the first pod.

The next pod input data cards give the pod radii corresponding to the pod stations
that have been specified. These cards may be identified in columns 73 to 80 as PODR]
where j denotes the pod number.

For each additional pod, new PODORG, XPOD, and PODR cards must be provided.
Only single pods are described but the program assumes that if the y-ordinate is not
zero an exact duplicate is located symmetrically with respect to the XZ-plane; a
y-ordinate of zero implies a single pod.

Fin data cards: Exactly three data input cards are used to describe a fin. The
information presented on the first fin data input card is as follows:
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Columns Description

1to 7 x-ordinate of lower airfoil leading edge
8 to 14 y-ordinate of lower airfoil leading edge
15 to 21 z-ordinate of lower airfoil leading edge
22 to 28 chord length of lower airfoil
29 to 35 x-ordinate of upper airfoil leading edge
36 to 42 y-ordinate of upper airfoil leading edge
43 to 49 z-ordinate of upper airfoil leading edge
50 to 56 chord length of upper airfoil
73 to 80 card identification, FINORGj where j denotes fin number

The second fin data input card contains up to 10 locations in percent chord (exactly
NFINOR of them) at which the fin airfoil ordinates are to be specified. The card may be
identified in columns 73 to 80 as XFINj where j denotes the fin number.

The third fin data input card contains the fin airfoil half-thickness ordinates
expressed in percent chord. Since the fin airfoil must be symmetrical, only the ordinates
on the positive y side of the fin chord plane are specified. The card identification,
FINORD ], may be given in columns 73 to 80, where j denotes the fin number.

For each fin, new FINORG, XFIN, and FINORD cards must be provided.

Only single fins are described but the program assumes that if the y-ordinate is
not zero an exact duplicate is located symmetrically with respect to the XZ-plane; a

y-ordinate of zero implies a single fin.

Canard data cards: If the canard (or horizontal tail) airfoil is symmetrical,
exactly three cards are used to describe a canard, and the input is given in the same
manner as for the fin. If, however, the canard airfoil is not symmetrical (indicated by
a negative value of NCANOR), a fourth canard data input card will be required to give the
lower ordinates. The information presented on the first canard data input card is as

follows:
Columns Description
1to 7 x-ordinate of inboard airfoil leading edge
8 to 14 y-ordinate of inboard airfoil leading edge
15 to 21 z-ordinate of inboard airfoil leading edge
22 to 28 chord length of inboard airfoil
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Columns Description

29 to 35 x-ordinate of outboard airfoil leading edge

36 to 42 y-ordinate of outboard airfoil leading edge

43 to 49 z-ordinate of outboard airfoil leading edge

50 to 56 chord length of outboard airfoil

73 to 80 card identification, CANORG j where j denotes the canard number

The second canard data input card contains up to 10 locations in percent chord
(exactly NCANOR of them) at which the canard airfoil ordinates are to be specified. The
card may be identified in columns 73 to 80 as XCANj where j denotes the canard number.

The third canard data input card contains the upper half-thickness ordinates,
expressed in percent chord, of the canard airfoil. This card may be identified in columns
73 to 80 as CANORDj where j denotes the canard number. If the canard airfoil is not
symmetrical, the lower ordinates are presented on a second CANORD card. The program
expects both upper and lower ordinates to be punched as positive values in percent chord.

For another canard, new CANORG, XCAN, and CANORD cards must be provided.

Plot Cards

A single card contains all the necessary information for one plot. The available
options and the necessary input for each are described in the succeeding sections.

Orthographic projections.- For orthographic projections, the card should be set up

as follows (see fig. 7(b)):

Columns FOI\I;;I;?: N Description
1 HORZ X', "Y', or "Z'" for horizontal axis
3 VERT "X, "Y', or "Z" for vertical axis
5to 7 TEST1 Word "OUT" for deletion of hidden lines; other-
wise, leave blank
8 to 12 PHI Roll angle, degrees
13 to 17 THETA Pitch angle, degrees
18 to 22 PSI Yaw angle, degrees
48 to 52 PLOTSZ PLOTSZ determines the size of plot (scale factor

is computed using PLOTSZ and maximum
dimension of configuration)
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Columns Name Description
53 to 55 TYPE Word "ORT"
72 KODE If KODE = 0, continue reading plot cards

If KODE = 1, after processing this plot, read
new configuration description

An attempt is made to center the given configuration within the specified field. If
the desired plot size is greater than 28 inches, centering is attempted within 28 inches so
care must be taken in choosing the view. Minimum values are adjusted so that body axis
lines with no rotation angles coincide with grid lines on the plotter paper. Therefore,
the plotter pen should always be positioned exactly 1 inch from the side of the plotting
space and on the intersection of heavy grid lines at the start of plotting.

Plan, front, and side views (stacked).- For plan, front, and side views, the card

should be set up as follows (see fig. 7(b)):

Columns FOI\I?JHII{:N Description
8 to 12 PHI y-origin on paper of plan view, inches

13 to 17 THETA y-origin on paper of side view, inches

18 to 22 PSI y-origin on paper of front view, inches

48 to 52 PLOTSZ PLOTSZ determines size of plot (a scale factor
is computed using PLOTSZ and maximum
dimension of configuration)

53 to 55 TYPE Word "VU3"

72 KODE If KODE = 0, continue reading plot cards

If KODE = 1, after processing this plot, read
new configuration description

Perspective views.- For perspective views, the card should be set up as follows
(see fig. 7(b)):

FORTRAN

Columns Name Description
8 to 12 PHI x of view point (location of viewer) in data
coordinate system
13 to 17 THETA y of view point in data coordinate system
18 to 22 PSI z of view point in data coordinate system
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Columns Name Description

23 to 27 XF x of focal point (determines direction and focus)
in data coordinate system

28 to 32 YF y of focal point in data coordinate system

33 to 37 ZF z of focal point in data coordinate system

38 to 42 DIST Distance from eye to viewing plane, inches

43 to 47 FMAG Viewing-plane magnification factor; it controls
size of projected image

48 to 52 PLOTSZ Diameter of viewing plane, inches; DIST and
PLOTSZ together determine a cone which is
field of vision; PLOTSZ value is also relative
to type of viewer which is to be used.

53 to 55 TYPE Word "PER"

72 KODE If KODE = 0, continue reading plot cards

If KODE = 1, after processing this plot, read
new configuration description.

Stereo frames suitable for viewing in a stereoscope.- For stereo frames suitable
for viewing in a stereoscope, the input is identical to that for the perspective views

except that the word ""STE" is used in columns 53 to 55.
OUTPUT

The card images of all the input data — configuration description and plot cards —
are printed. The necessary instructions for driving automatic plotting equipment are
written on a scratch file.

MACHINE SETUP

This program was written in FORTRAN Version 2.0 for Control Data series 6000
computer systems with the Scope 3 operating system and library tape. Tape unit 5is
used for input, unit 6 for output, and units 9, 10, and 12 for intermediate storage. Approx-
imately 55000 octal locations of core storage are required and the processing of informa-
tion for one plot is less than 1 minute of computer time.

The decoupled version of the plotting system routes plotter output to a scratch file
during job execution; therefore, this file has to be copied to a tape file at job completion
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for off-line plotting on a CalComp digital incremental plotter. The plotter pen should
always be positioned at least 1 inch in the positive y-direction at the beginning of plotting.
If grid paper is used, the starting pen location should be exactly at an x of zero and

a y of 1inch.

OPERATIONAL DETAILS

Subroutines CALCOMP, CALPLT, NOTATE, and LINE are the basic subroutines
used from the CalComp software package. Subroutine CALCOMP causes the necessary
parameters and linkage to be set up to output a file in suitable form for a CalComp digital
incremental plotter. Subroutine CALPLT causes the plotter pen to move to a new loca-
tion with pen either up or down. Subroutine NOTATE draws alphanumeric information for
annotation and labeling. Subroutine LINE draws a continuous line through a set of suc-
cessive data points where the minimum values and scale factors are stored at the end of
the data arrays.

CONCLUDING REMARKS

A digital computer program (D2290) is presented which generates the necessary
instructions for automatic plotting of an airplane numerical model. Program options may
be used to draw three-view and oblique orthographic projections, as well as perspective
projections of an airplane. These plots are useful in checking the accuracy of the numer-
ical model data. Magnetic tape output from this program has been used to drive a
CalComp plotter and a Gerber plotter. The program has also been used for online display
of a configuration on a cathode-ray-tube device.

Langley Research Center,

National Aeronautics and Space Administration,
Hampton, Va., May 13, 1970.
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TABLE I.- INPUT CONFIGURATION DATA AND PLOT SPECIFICATIONS FOR THE

1 1
9494
[¢]
8040
8230
93480

114199990
130629 13420

15798
181429
202641
221 «63
239.18
2%5¢00
269423
282.00
3660
~8420
«10
~-6¢30
O
—4¢55
Oe
-3.07
Oe
=115
Oe

-+ 345
Oe
00915
Oe

+ 185
Oe
«2845
Oe

e 1545

56

SST
-1 1 1
o1 Y
90.0 100.0
5005 Oe
&+60 Ose
-e45
-1¢40
19480 =185
26¢40 ~1e15
33400 =435
3960 =160
46420 ~2¢80
5280 =375
5940 =430
656400 -4440
3470 2,90
~%410 =940
¢S50 175
~7¢70 ~—8480
¢35 «90
-S5e¢75 ~680
16% 72
=3+9375 -44801
«10 45
~14685 ~2¢173
205 » 285
~e6175 - ,,8989
+ 04 «1935
-20390 -.1820
e 0225 «1085
¢« 1235 00568
202 « 1058
¢ 2635 #2388
¢ 0085 « 049
0148 «1398
~-+003 -.0148
-¢1190 -,1224
-e0025 ~e010
~e1220 —41324
¢ 304 +431
678 0«0
« 265 «423
593 0e0
0226 «338
506 040
204 274

ORTHOGRAPHIC PRESENTATIONS SHOWN IN FIGURES 1 TO 3

CONF IGURATION wlTH CAMBERED CIRCULAR BODY
12 13 1 17 26 210 310

1040 2040 3040 400 500 60+0 7040
1804100

1664201

142.351

124870

98570

78¢510

6l e241

47819

36719

25 ¢35

15670

74400

375 278 « 95 ~1835 =345 -—-F,30 -580
2400 210 120 -e0S —~1e85 =-3,25 =-4.70
120 135 e 70 -e20 —1e¢20 <235 -34S
«93 10 «687S 15 -e56 ~1e¢35 =2205
«60 72 695 «40 e0875 =295 =-.7825
42 « 5925 625 a7 +312% 212 -e10
2765 « 3950 04395 #4330 «3860 +308S5 2075
160 ¢ 249 2980 «e313% +3040 «2780 #2380
¢ 1580 e 248 « 2858 «305 311 «308 2995
« 0695 1175 elaa 155 158 +1595 <1585
-e023 -e0483 ~e0061 ~e077 =~e090 =e¢100S5 -el10
—e017 =e0325 —4087 —6062 =-e¢075 -¢088 =-4100
«803 1069 1.280 1430 16518 1350 14481

«710 « 962 16156 14296 14373 14396 1.2%48

« 635 « 889 14079 1.204 16272 14263 1136

«596 «870 1¢074 1200 1250 14234 1.083

REFA

XAF 10
XAF 13
WAFORG
WAFORG
WAFORG
WAFORG
WAFORG
WAFORG
WAFORG
WAFORG
WAFORG
WAFORG10
WAFORG11
WAFORG12
TZORD
TZORD
TZORD
TZORD
TZORD
TZORD
TZORD
TZORD
TZORD
TZORD
TZORD
TZORD
TZORD
TZORD
TZORD
TZORD
TZORD
TZORD
TZORD 10
TZORD 10
TZORD 11
TZORD 11
TZORD 12
TZORD 12
WAFORD 1
WAFORD
WAFORD

2
WAFORD 2
WAFORD 23

3
3

VONTR P WN~

VOO NGB EDLWLWLUNN--—

WAFORD
wAFORD



TABLE I.- INPUT CONFIGURATION DATA AND PLOT SPECIFICATIONS FOR THE
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TABLE II.- INPUT DATA FOR A SIMPLIFIED AIRPLANE CONFIGURATION AND PLOT

SPECIFICATIONS FOR THE THREE-VIEW PRESENTATION OF FIGURE 4

SIMPLIFIED AIRCRAFT CONFIGURATION
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TABLE IIl.- INPUT CONFIGURATION DATA AND PLOT SPECIFICATIONS FOR A

FIGHTER-TYPE CONFIGURATION SHOWN IN THE PERSPECTIVE
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04000 16542
9eaS8 104292
04000 0000
04000 0,000

VIEWS OF FIGURE 5
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7 13 4 21 13 24 10 30 21
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O
24375
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10e 20

13e6

114625

10460

8856
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5550

Oe

02 02
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~2001 -e003

$012 024

2005 021

012 « 029

Oe Oe

1e71 263
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1¢703 24153

16703 24153
364208 44042

04000 0000
04000 06000

30

-e 02

+01

« 003

« 040

+ 034

« 043

Oe

322
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2314

24366
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2390
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40

—e09
—02
«010
s 045
087
« 057
Os
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34300
20423
24484
20476
24489

24489
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REFA
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xXAF 13
WORG
WORG
wORG
wWORG
WORG
WORG
wWORG
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TZORD
~e 01 «01 Oe TZORD
TZORD
«013 «017 « 019 TZORD
TZORD
+0S1 « 057 e 063 TZORD
TZORD
« 056 + 064 076 TZORD
TZORD
«+ 068 «078 « 090 TZORD
TZORD
Os Os Oe TZORD
TZORD
3490 368 3.08 WwORD
wWORD
2¢405 2190 14821 WORD
WORD
20405 20190 1821 WORD
WORD
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WORD
20407 2159 1,738 WORD
WORD
20397 24138 1,718 wORD
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2¢397 24138 1,718 wORD
WORD
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TABLE III.- INPUT CONFIGURATION DATA AND PLOT SPECIFICATIONS FOR A

0+000
04000
04000
0000
0+000

«533
0000
~e482

2001

0435
0000

721
0000
-e675

«003

602
Q+000

«879
0+000
-e755

+028

756
0+000
1002
0000
-+825

«035

«904
0000
1091
0«000
~e845

«103
1063
04000
1el174
0000
-¢831

0126
1217
0+000
14238
0+000
-e 796

60

FIGHTER-TYPE CONFIGURATION SHOWN IN THE PERSPECTIVE

04000
0000

0064
516

-«480
+088

«102
«701

- 0665
e116

123
854

~e750
0165

«138
+985

-+818
«187

«153
1074

—e¢829
267

¢« 156
14155

-e826
« 300

«158
1230

—e 794

0000
0. 000

0142
¢486

—ed75
155

« 207
659

~e642
213

0244
809

~-e¢733
285

268
940

-e801
338

299
1025

—-e822
429

«310
1e107

-+809
e482

«312
1194

-e78B2

VIEWS OF FIGURE 5 — Continued

0000
04000

0216
o442

~e455
224

¢ 306
592

-e612
314

372
740

-e 700
e 4056

+4309
«868

-s 764
478

454
49

~e 787
« 581

« 466
1032

- 779
+648

Q472
l1el24

-0 7535

0e¢000
04000

«290
«389

-e42S5
«285

+405
525

-e¢570
«390

e 494
656

~e652
«503

539
779

-e715
«594

«599
«853

-e733
« 709

«623
«933

-e729
« 792

+636
14015

-« 707

0000
0e000

¢3656
«329

-+376
«333

«505
+ 450

-e511
«455

o611
561

-¢581
584

«675
673

-e636
694

747
«733

—e6545
«824

775
«805

-0 654
944

« 790
« 886

~e636

04000
0000

«428
267

-e321
«370

« 585
¢ 361

~-e436
e 509

713
355

-~ e 849K
o646

¢ 790
537

-e545
¢ 779

«B876
«592

-e542

912
666

-e548
1 0404

«937
0729

-¢532

0000
04000

+479
¢195

-e252
«400

+ 654
«275

-2339
e5486

¢« 799
«338

-¢378
« 696

«890
«404

-e429%
«837

«980
455

~e412
*981

14035
¢506

—-e410
1e122

1070
«563

-«385

0000
0000

516
«130

-e175
419

« 700
+180

—e227
«577

«851
0225

-e2%52
728

« 957
272

-e279
874

1052
«+308

~-02%50
1026

1118
«333

—-e244
1177

1159
«377

~e225

04000
04000

«531
«068

-0 093
+428

718
«08%9

-s118
¢595

«877
o111

-¢109
748

993
¢136

-e128
«896

1089
183

-0 073
1052

lelba
163

-e 067
14206

1218
«188

—e041
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TABLE III.- INPUT CONFIGURATION DATA AND PLOT SPECIFICATIONS FOR A

0162
1374
0000
1274
04000
-+ 760

277
1531
0000
1319
0000
-e714

«401
1 4995
0000
1 «358
0000
-e719

«703
24323
0+000
1 «380
04000
~e701

«738
2617
0«000
1390
0000
- 688

757
2776
11125
0000
1397

«87S
-e691

« 767
24490
04000
14408

+913
-e688

« 769

FIGHTER-TYPE CONFIGURATION SHOWN IN THE PERSPECTIVE

«352

e 166
1266

—e760
864

«188
1327

—-e7184
« 606

«252
1356

~e719
921

+235
1386

-e700
«951

«232
1397

-¢688
972

11,958
«238
164405
611
~e690
988
2657
0229
14419
650
-+688
«990

542

342
14225

-e753
e 664

375
1¢313

~e712
«B17

0468
14321

-« 700
1138

e 466
1377

~e 697
1e185

e 467
1e405

—e683
14208

126792
«A72
led10
«312
~e687
1225
24759
« 476
14430
333
-e683
1227

VIEWS OF FIGURE 5 — Continued

719

522
1e¢147

—e 725
«860

562
1e243

~e 687
1040

e 720
1252

-+ 650
16327

« 707
1333

—e 652
led414

« 715
1390

-~ 645
1e464

13625
721
1398
0000
-0 648
1473
2794
«722
1436
0+000
~-e 650
1493

«899

«684
14040

~e672
1024

753
1el149

-e629
16224

«935
1127

-e548
1514

«933
1243

-+553
1e635

0945
1337

-e553
1710

14.458
¢ 958
1e344

~e551
1723

e 965
l1e410

b y-1-1"
1e791

1044

«867
«908B

—-e581
1174

«935
»992

-0526
1392

1e102
1029

-0406
1728

1136
1156

-+386
1886

1149
1242

~e392
1 «999

154292
10161
1253

-¢389
24009

1¢166
1379

- 399
1.938

1e¢165

1008
* 7S50

-e463
1301

1090
«873

-+ 381
1572

1e24]
« 898

-e201
14907

1263
» 998

-e182
2¢135

1277
1076

-e181
24259

16125
1287
1253

-e178
24009

14294
1407

~-e183
1.958

16258

1e126
¢ 584

-¢310
14394

1205
5684

-+213
1e753

1322
713

« 049
2082

14336
«807

e 044
2e327

1348
«864

« 063
26869

64958
1356
1253

070
2009

14367
14407

«073
2070

1e324

1217
«400

-e113
144867

1283
+500

-e016
14873

1344
0495

e 265
2216

1365
« 554

«290
2¢488

1¢370
¢ 606

«309
2634

17792
1379
14253

«319
20009

1384
1344

321
2108

1 359

16261
0203

2079
1e514

1e312
«247

«196
14968

1351
e 244

*483
2297

1372
277

521
Z2e588

1380
«308

537
24739

18333
1 387
1087

+548
24281

14396
1el146

«543
24334
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TABLE III.- INPUT CONFIGURATION DATA AND PLOT SPECIFICATIONS FOR A

2563
0000
1 ¢405
+936
-e876
762
24599
0«000
1413
947
- o666
760
2620
0000
1e424
«953
-o657
767
2621
0000
14437
942
-e6547
e 787
2600
04000
1 e446
«917
~-e643
772
2575
0+000
1463
«896
-~ e639
e 767
2539
0000
1 488
«878
-e624
«778
2+495
0000

FIGHTER-TYPE CONFIGURATION SHOWN IN THE PERSPECTIVE

24725
231
1819
547
X -x4-
784
24768
234
1e426
658
-~ 0666
993
2¢771
225
14442
«6564
—-e657
« 9923
20752
0214
14453
647
-e547
«984
2715
223
14464
6524
~e643
1004
24675
0224
1.483
«607
-~ e639
1010
2e612
o221
1507
585
~e624
1014
2553
«223

2841
471
1e431
«331
-¢673
16226
2e872
«475
1439
326
-0666
1233
24867
0459
1 ¢459
334
—e656
1239
2837
0447
1¢470
«333
—e547
16230
24786
0459
1.484
«313
~e 643
1250
26737
459
14503
0297
~e639
1e256
24667
«456
1529
2296
-s624
14269
2601
o454

VIEWS OF FIGURE 5 - Continued

2873

« 727
le844
04000
~e 653
16506
2904

730
14456
06000
-0 650
14513
2901

« 721
1479
0+ 000
-850
1519
2867

«712
14490
0+000
—-e643
14519
24809

719
14504
0000
~e¢ 639
1546
26755
e 716
14520
0000
~e 635
1475
2679

«715
14539
0000
-0 622
1403
26616

702

«972
1448

-e566
1813

978
1e471

-e584
1e764

981
14489

-e586
14687

976
1498

~-e601
1615

991
1504

-+604
1546

¢993
1401

~e604
1456

» 999
1409

-e602
1384

«989

14175
1e444

-e404
1845

1180
14407

-e416
1759

1201
14409

—-e431
18677

1201
14409

-ed47
14603

1.224
1403

~e8447
1532

1233
1401

-e477
1456

1274
1409

—-e483
10384

1268

1300
1402

-e190
1845

1306
10407

-+186
1799

1319
1409

-+ 194
1677

1324
14409

-e215
1603

14341
14403

~e2164
1532

1 359
1e401

-e231
14456

1+382
1 +409

—e 244
1 « 384

1393

1366
1402

<064
24216

1370
1407

e 061
2323

1376
1409

+ 058
2+389

14384
14409

« 049
24418

1390
14403

« 059
24431

16402
l:401

«048
20423

10429
1.409

«037
24811

14436

10381
1402

«316
2216

1387
1407

«310
2323

1392
1409

«313
20389

14403
14409

«298
2418

1410
1403

«307
20421

1e4248
1401

¢303
2+423

10452
1409

296
2411

12496

1398
10179

«S547
2+388

1 ¢400
1208

539
2433

1407
10244

0541
2464

1219
1 e249

«530
20473

1e428
14236

«536
2475

1¢443
1e¢231

«539
20456

1472
1217

«538
20437

1.478
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TABLE III.- INPUT CONFIGURATION DATA AND PLOT SPECIFICATIONS FOR A

FIGHTER-TYPE CONFIGURATION SHOWN IN THE PERSPECTIVE
VIEWS OF FIGURE 5 — Continued

1497 16516 14540 16547 14401 14401 1401 1401 1401 1209
«864 +581 «284 04000
=618 —e618 =—e618 =~e616 =600 =~e505 -—259 ¢ 028 0281 528
e 761 984 16259 14361 1340 1340 1339 26393 2393 24416
24560 24504 24551 2¢564
18333 184625 19075 19458 20194 216125 214958 22792 23625 24458
254292 264125 264958 27519 28¢000 284625 294458 30292 31125 314958
32.563
0«000 706 2992 1272 1399 1435 1686 16939 20186 24414
24626 2780 Ze906 24989 34027 3.011 3011 3011 3011 30011
2¢766 2¢357 2,043 l1e726 1408 14408 14215 «874 «283 04000
—e623 —4619 —e603 -e506 =257 -4018 -4018 016 « 098 0225
+403 «eS93 «820 14071 1e¢336 1583 1583 1583 14583 14583
1e546 1.484 16438 1383 14342 2,401 2423 2.471 2566 2580
0000 «e714 1007 1.278 14403 1433 1692 1e957 2223 24458
2¢667 26830 26957 3.0484 3.071 34054 34054 34054 34054 3.05a
2766 2354 2.043 1e727 1e411 1ed1ll 1198 «B869 281 0000
—-+621 —e618 =o608 —e500 -¢253 =108 =107 =-4063 «025 156
« 3236 551 «788 1053 14310 16569 14569 1¢569 1569 14569
14528 1e467 14422 14373 103248 26396 26417 2457 2582 2560
0000 « 710 0996 1e274 16420 1e446 1708 16978 2242 24470
2e67S 24840 24969 34048 3082 34076 3076 3076 3076 3076
2768 24359 2,043 le724 1e411 lea1l 1190 «880 «295 0000
—0620 —e616 —4610 =e519 =278 =—0160 =152 ~el110 -2019 o112
«292 «497 «740 1000 1263 1529 1525 1525 16528 14525
14487 14434 1391 16347 10306 2372 26394 26429 24502 2522
0«000 « 706 «993 1+294 1435 14451 1e716 1e98B0 24235 2+468
2673 24844 2,971 36059 3092 3081 3.081 3.081 3.081 3081
24769 2364 24047 14734 16413 1413 14166 «838 «303 06000
~e609 —e607 =595 ~e514 =276 <-¢188 -4184 ~4144 ~,051 « 087
268 479 «711 967 14234 1498 1,498 14498 16498 1.+498
1464 1420 16387 1352 1¢318 26355 24378 24410 20475 2489
0000 ¢ 705 «990 1e292 1452 1464 1728 16999 24246 2470
2e¢673 2830 2952 36025 34058 3052 34052 34052 3052 34052
2e¢768 24359 24045 1730 1e41]1 10411 1.138 812 310 0000
-s608 —4,600 -4586 =-e501 —e275 —el249 —e245 ~4197 -«098 e 047
«228 +436 «684 0929 1.191 1¢443 1e443 1e443 1e4483 14443
1e424 14401 14382 1e¢365 1¢3468 2328 26384 2372 28422 24435
0«¢000 699 984 1e264 1475 16475 16754 2027 2292 24503
20694 24827 2929 2992 3e016 3¢027 36027 3027 3027 3.027
2¢766 24353 24040 16725 1407 1407 14113 « 781 ¢313 0000
-e594 =592 ~eSTB =0487 =e325 =325 =e¢317 ~e2%4 -~e133 022
«243 246! s« 704 0962 16216 16457 14457 14457 14457 14457
1e4855 1448 16440 1e435 14431 24295 24305 2318 24368 2.381
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TABLE III.- INPUT CONFIGURATION DATA AND PLOT SPECIFICATIONS FOR A

0000
2671
24768
-e¢584

«248
1514
0000
24704
2770
-e586

«379
1 4634
04000
2653
24768
~ 569

426
1680
0000
24618
20764
~e559

«518
1725
04000
2577
20756
~¢533

561
1805
0000
2539
2e722
~-+508

« 596
1892
0000
2523
2704
-s469

«618
24029
0000
2¢513

FIGHTER-TYPE CONFIGURATION SHOWN IN THE PERSPECTIVE

«686
2798
20356
-+580

«488
1519

«685
2798
24356
-e¢583

547
1647

«680
2743
2356
- +565

0695
1723

«684
24695
24356
~e557

« 785
1.808

58S
2639
24357
-¢331

824
1920

602
24594
24357
—-e¢508

+ 856
1.998

0626
24576
24359
—-28469

«877
2091

619
24565

+ 964
24890
24042
-e570

e 746
1 «525

« 966
20852
24042
-e562

917
10656

0957
2797
20041
~e557

«958
16757

2972
2e¢743
24044
—e¢560
1036
14870

«827
2+688
24043
-¢530
1077
24007

« 849
2+636
24041
~-e508
14092
24089

« 885
24612
2045
—e467
16117
2s102

«882
26599

VIEWS OF FIGURE 5 — Continued

1219
26942
1729
-¢500
1002
14528
1225
24875
1725
~s 499
14179
1664
14192
2e814
1e726
-e526
1¢213
1789
1¢193
20767
16729
-¢566
1283
1929
1109
24720
1721
-575
14305
20094
1152
2670
16725
-e571
14307
24154
lel46
24641
16732
-«539
1332
20147
1e138
26629

1e414
24966
leall
-+« 408
16259
16533
1¢440
2890
lea412
~ed61
16405
1673
16410
2824
1408
—e511
leddp
1820
led1a
2785
14408
-e567
1505
1990
1e414
2746
ledal1l
-e¢593
1515
20179
1e411
2703
1409
~ea600
1518
2189
1¢411
2669
1420
-e572
16531
24179
1409
2¢650

ledls
2973
19411
-e408
1509
2271
1e440
2896
1e412
—-—edl61
1632
2257
14410
2830
14408
-e511
16676
2239
le414
24787
1e408
-e567
l1e722
26226
1e414
20756
1e411
~-e¢593
1728
2214
1e411
24718
1409
—-e 600
1720
24189
le4ll
20588
1420
-e572
1729
24179
16409
24672

1718
24973
1.098
-e¢381
14309
24270
16762
2+896
1090
-e429
1632
24250
1748
24830
1069
~e478
l1e&76
20234
1779
24787
14057
- e S22
1722
24217
1e772
2e¢756
1036
-e545
1805
24199
14769
2719
1019
- 551
14794
2170
16769
2¢690

996
~e516
14793
2e147
1756
2672

2000
24973

777
-e315
1509
24283
24071
2895

«760
-+319
1632
24245
2068
24830

742
—-e343
14676
24221
24094
2787

«728
-¢352
1722
2199
24094
2756

716
- 4359
1805
2+181
24082
26719

« 699
—~e361
14794
2147
24076
20690

«686
-¢311
14793
26127
2.058
2¢672

2270
2973

«318
-el17%
1509
2333
2340
24896

«314
~-e129
1632
24298
2325
2830

«316
-el24
14676
2277
2¢339
24787

+318
-e091
1722
2257
2329
2756

2320
-2071
1¢80%
2236
2313
2719

«313
—-e¢051
16794
24207
24308
2¢690
«319
¢ 002
1793
2187
20281
2e672

2+492
2973
0000
«01l4
1509
20348
2547
2896
0+000
«110
1632
24309
20524
2830
0000
«1846
1e676
2298
2506
2787
0e«000
»208
1e722
2283
20482
2756
0000
257
1805
20255
2:4%0
24719
0000
281
1794
20227
20436
2¢690
Q0000
«313
1793
20215
20422
20672
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TABLE III.- INPUT CONFIGURATION DATA AND PLOT SPECIFICATIONS FOR A

2673
- e439

534
26010
0000
2e¢511
2673
- 0426

6515
24015
0000
20491
2641
—e378

644
24009
06000
2479
2+611
—e299

6563
1 e986
0000
26459
24676
-e213

«682
1 «964
Q0«000
24440
2682
-e125

«700
1 ¢939
0000
20396
2679
-s0a3

e743
1917
0e000
2348
2670

022

FIGHTER-TYPE CONFIGURATION SHOWN IN THE PERSPECTIVE

24365
—e439
«883
24072
5629
2560
2362
-e426
«878
24064
657
20538
24359
-e371
« 896
2040
+616
24528
24359
- o299
914
24016
587
2510
2e362
—e213
921
1 ¢990
e 557
24490
2362
~-el125
« 9356
1348
547
24440
2360
~e043
e 976
1924
519
26391
24362
« 024

24045
—~ 4439
1116
2088

« 888
24588
2e¢044
—-e424
lel17
2e074

«928
2563
24048
~e¢371
le136
24051

876
2e546
24044
~e302
l1e147
24030

«B36
20530
24044
~e217
1e153
24000

« 789
2.527
24048
—el2a
1e150
14964

769
26461
24048
—e 043
1.188
1928

» 745
20430
24042

e 026

VIEWS OF FIGURE 5 — Continued

14729
-+518
14330
20128
1e148
24613
1728
—e498
1326
2e124
1el161
24580
1e727
-e445
14345
2e 104
1151
24571
1728
-e377
14340
2089
1¢127
2597
1699
—e296
1e¢344
24078
l¢103
2602
16735
-e179
14333
24043
1e072
24523
1733
-+ 050
16315
24015
14026
24518
16698

«028

1414
~+¢545
1e522
2166
l1e411
2e¢635
14406
-e527
1¢519
20162
le417
24613
1389
-e472
1e528
2154
1edtl?2
26413
1e412
-+403
16455
24136
1e¢414
2¢661
le412
-e319
1e440
2e121
1e418
2¢706
le414
~e208
l1e444
2098
14420
20679
l1e4a18
-+ 059
1e417
2082
led417
26673
le418

« 036

1e4l14
~0545
1¢719
24166
le411
2664
16406
~e527
l1e718
2e162
le4t7
24673
14389
-e472
1e616
2e154
1e412
2e¢742
1e412
—-e403
16551
2136
led14
26749
le412
-e319
14519
24121
le418
2864
l1e414
-2208
1505
24098
1420
2862
l1e418
-+ 059
1e478
2082
led417
2863
1418

036

*998
-e485
16793
2+134
1e751
24705

997
-e867
1e766
20129
1e746
24758

»981
-s406
1 ¢697
2e116
14738
2860

993
-+ 331
14610
20094
1725
2e862

2990
—-e248
1 ¢556
2078
1e¢710
2e864
1010
-e149
1 505
2¢077
1694
2e862
14026
—-e 006
1e478
24081
1e677
24863
1e¢027

+08a

678
—-e2B2
1793
24100
24054
2864

679
-e269
14786
2094
20483
2862

e 567
-e214
16723
20079
26021
24860

687
-s140
1e610
24079
20001
2862

e693
—-e¢080
1 ¢556
24075
1968
2¢864

« 708

¢ 002
1 «50%
2¢076
1939
2862

«T18

115
1e478
2078
1e912
20863

714

196

«318
+014
16793
24170
2275
2+864
«317
016
1¢797
20164
20259
24862
«314
«063
1 «858
2e1448
24237
2860
315
108
1906
20124
2217
24862
«316
«163
1939
2093
20183
2eB64
317
214
1938
20073
2elaag
24862
315
296
1911
2076
24106
2863
«316
«365

04000

¢324
1793
2197
20413
20673
0000

«301
1827
20186
26401
20641
0¢000

«353
1892
20166
20382
20611
0« 000

«380
14933
26122
2359
2¢676
0000

417
16964
24093
2336
2682
0000

e449
1 ¢939
2e¢071
2299
20679
04000

505
1917
2074
2251
24670
0000

550

NCX<LXSNNNSCCNNN<CSSCNNN<CSCSNNN<SCCSKNNNS<SSNNN<< <NNN <

14
14
14
14
15
15
15

15
15
16
16
16
16
16
16
17
17
17
17
17
17
18
18
18
18
18
18
19
19
19
19
19
19
20
20
20
20
20
20
21
21
21
21
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TABLE III.- INPUT CONFIGURATION DATA AND PLOT SPECIFICATIONS FOR A
FIGHTER-TYPE CONFIGURATION SHOWN IN THE PERSPECTIVE

¢ 789
1881
32563
04000
20343
655
« 019
«781
2067
0.000
2338
« 659
e314
« 950
2240
33.129
Oe
Oe
324563
Os
« 336
26771
Os
Oe
27058
Oe
Oe
214125
Oe
Oe
254758
Oe
O
254292
Os
Oe
294062
Qe
Oe
27958
Oe
Oe
324471
Oe

De
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1011
1.888
354323
519
2382
593
« 022
1008
20067
« 508
2377
591
«314
1173
24213
Oe
+183
+ 025
20558
« 437
» 295
Oe
29e742
1034
s X3
20+26
765
Oe
20.26
765
2+488
10
0462
2138
10.
8462
2050
10
«462
2842
10
856
54717
10,
«+ 856
=20
=20

s0
-5

16201
1 +894

626
24365
520
+ 023
1250
24067
o524
24360
«512
211
1423
24067
6511
» 367
« 048
14502
«837
275
24059
40
1 «338
20191
30
» 765
24371
30
¢ 765
-e525
20
819
—~+ 300
20
«819
-e170
20
819
146890
20
1393
1680
20
1393
S50
-S0e

Oe

VIEWS OF FIGURE 5 — Concluded

1¢312
24028

¢« 740
24279
«313
2023
14503
24066
¢ 739
24279
«312
+ 206
1e674
20066

« 733
2088

1207
+ 265
Be896
S0
1+518
Qe
40
765
6e¢145
40¢
+ 765
Oe
30,
1113
6008
2A0.
1113
3512
30
1113
74504
30
1755
3.758
30.
167585
18,
18,

0
o}

16412
2079

1021
24133
04000

+02%
1¢724
2¢066
1016
24130
0000

206
1895
24062

109
122

1.582
¢ 2695
33129
60e

1 ¢596
21125
50

« 765
224370
S0

. 765
250292
40
1324
294062
40
1324
32+604
40
1324
324471
40
1975
354007
40,

16975
O
O

1452
24079

1410
16937

«029
1895

1407
1931

«206
2073

1467
148

1957
265
Oe
624529
1607
Oe
60,
« 765
Oe
60
¢ 765
2138
S0
14429
24050
50
14429
14869
S0
1429
Se717
S0e
2062
T7¢334
50
26062
14,
14,

1.452
2.078

14672
1692

«081
24019

1 666
1 690

«2%8
24188

1917
o167

20437
e 240
66511
TOe
14540
24371
T0e

e 765
2532
70
765
-¢300
60
1450
-e170
60+
1450
«132
600
14450
1680
60
14909
1680
60e

1909
3.
3.

24
24

14452
24077

1907
1ed11

+193
24070

1903
1409

*369
2241

36612
167

34037
+ 165
3e654
80
1259
6elaS
84,

¢ 765
Oe
84,

¢« 765
64008
70
13485
3512
70
1345
Oe
T0e
1e345
34758
70
1e722
O
70

16722
« PER
PER

1858
24074

20100
1021

« 358
2070

24096
1014

«534
20241

3.712
0167

3875
Oe

90
« 7583

98,4373
« 765

984373
« 765

80
1113

80
1113

B0,
1¢113

80+
1332

B0
1+ 332

1 «881
24072

2245
o711

o546
20067

2240
«709

723
2024

100
Oe

100
Oe

100
Oe

100
Oe

100
Oe

100
Oe

100
Oe

100e¢
Oe

X NN
)
=
12

NNN<<<NNN<<<

XFIN 3
F INORD
F INORG
XFIN a
F INORD
F INORG
XFIN &
F INORD
F INORG
XFIN 6
F INORD
CANORG
XCAN 1
CANORD
CANORG
XCAN 2

CANORD
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TABLE IV.- INPUT CONFIGURATION DATA AND PLOT SPECIFICATIONS FOR THE

1 -1
63794
Oe
S0
14,
24.
28,
30
33.3
36
38.5
41.2
44,2
48,
S0e
Oe
1.8
Oe
1e26
Oe
108
Oe
9
Oe
%4
O
9
O
9
Oe
9
Oe
9
Oe
9
Oe
9
Oe
36
Oe
[o )Y
Ose
Oe

95
360
440
Se
Se
B
10e
12
14,
16
1766
18
95
95
655
555
«57
57
475
475
475
475
475
e 475
475
«475
o475
475
«AT7S
475
475
«a7S
«47S
e 475
2.0
40,
Ose
Oe
O
O

10
100
Oe
Oe
Oe
Oe
O
Oe
Oe
Oe
Ooe
Oe
Oe
1.8

1426
O
108
Oe
.9
Oe

O
9
Oe
.9
Oe
9
Oe
9
Oe
9
O
9
O
4.4
48
Oe
O
O
Oe

STEREO FRAMES SHOWN IN FIGURE 6

11
20

a1l
2lel
1Te7
162
135
1158
Qb
Teb
Ke2
P
Qe
3e2

2e24

{1692

BLENDED WING~-B0ODY FIGHTER
13 1 19 15

30.

12
65
Ose
Oe
Oe
O

40

160

Os
Oe
Oe
Oe

50

20

Oe
Oe
Oe
Os

60

24 .

Oe
Os
O»
O

70

2¢94

2052

2e1

284

De
Co
[« XY
Oe

5 10

B0

166

32

Ooe

Oe

2 101/1/70
REFA
XAF 10
XAF 13
WORG
WORG
WORG
wORG
WORG
WORG
WORG
WwORG
WORG
WORG
WORG
wORD
wWORD
wORD
WORD
WwORD
WORD
WORD
WORD
WORD
WORD
WORD
WwORD
wORD
WORD
WORD
WORD
WORD
WwORD

QODDINNPOOPAND DPWWNNS == DBIOEROWN -~

- O

WORD 10
WORD 10
WORD 11
WORD 11
XFUS 10
XFUS 1%

1

NN <<

1
1
1
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TABLE IV.- INPUT CONFIGURATION DATA AND PLOT SPECIFICATIONS FOR THE

STEREO FRAMES SHOWN IN FIGURE 6 — Continued

Qe e 061 124 o118 «276 375 «A476 «8537 ¢ 793 « 887
e 793 «637 476 e375 «276 «18 e124 + 061 Oe

~e336 -¢335 ~.331 -e316 =4306 =275 =4221 ~-s127 =e007 Oo

« 007 127 221 275 «306 316 ¢331 «335 +336

Oe +138 272 427 «582 e 754 « 985 lel179 1394 1 .488
14394 14179 <985 + 754 «582 427 272 +138 Oe

—eT83 ~eT35 —oT16 —e684 =4634 —¢549 -—,428 ~4228 =e¢022 0o
2022 228 «428 549 634 « 684 «716 «73% 743

Oe «185 «383 602 «81 10077 1363 1466 1e924 2,028
14924 1466 16363 1077 81 «602 «383 +18% Oe

~1e¢032 —-1.02 =-,981 —e938 ~eB873 =¢T754 -.8348 ~4¢273 =¢067 Oo

« 067 273 548 2 754 «873 «938 +981 1602 1032

Oe « 294 Y-} 2935 1283 1664 2,089 2,466 24789 24905
2789 2466 20049 1 0664 1.283 «935% Y- « 294 Oe

~16655 ~1e637 —1¢581 ~14494 ~14368 ~1e168 ~¢882 =44T3 =005 O

« 005 «473 «882 16168 14368 14494 1,581 1e¢637 1695

O ¢35 72% 16125 16575 260 24475 340 360 360
3.0 3e0 2:475 260 1579 14125 «725% 35 Oe

~2e¢05 =204 ~2¢0 1095 —1e825 —1e86% —16425 —105 =—¢5 O
o5 1405 1425 1465 16825 14995 20 204 2405

Oe ¢35 725 115 1e875 24098 2585 3.0 30 3.0
360 340 255 205 18575 1el1S 725 235 [« 1)

-2e0 -200 ~1e97F 1495 =185 =147 ~1e85 =1al -5 Oe
5 1el 1 45 17 1 ¢85 195 1975 2o 2e

Os 35 « 725 1e¢15 165 202 3.0 340 3.0 3.0
360 30 3.0 2e2 1 669 1¢15 « 725 ¢35 Qe

~2¢0 -2e0 -2 -2 —1e985 ~168B5 =15 -1 05 —e5 Oe
%] 1405 145 185 1695 2e 2 2 2

Oe 35 725 115 1465 2015 360 3.0 340 340
3.0 340 3.0 215 1«65 115 725 ¢35 Oe

-2e0 -2+0 -2 -2 -1e¢9%5 -—18 -1e5 «~1e05 =5 Oe
5 1005 15 18 1495 2e 2e 2e 2e

Oe ¢35 725 115 1 65 215 360 3.0 30 3.0
3.0 30 3.0 215 1465 1615 « 725 «35 Oe

~2¢0 ~240 -2 -2 -1e95 -1e8 -1e¢5 =105 =05 Oe
5 105 15 18 195 2e 2e 2 2e

Oe « 35 725 1el15 1465 2015 30 3e¢0 30 340
3.0 3.0 360 2+15 1 ¢65 1e15 « 725 ¢35 [« 1)

-2¢0 -2¢0 -2 =2 ~1e95 =18 -15 ~1¢05 ~e5 Oe
5 105 145 18 14995 2e 2e 2 2e

Oe ¢35 725 115 1 ¢65 215 2¢5 340 30 30
3.0 30 29 P2e15 1 «65 115 «725 35 Oe

-260 -2e¢0 -2 =2 ~1695 =148 -1e¢4 ~1a05 =e5 Ooe
5 1095 1.4 18 1495 2e 2e 2 20

<KNN<S<C<NN<C<NN<<S<NN<<<

<N< <N« <N< <N< <NN
VO<XODOD <D IN<SXNORLOVNARDEPPWBWWWNINANN

<N <

< -
o

[

o

et b
- 00

Y 11
11
11
12
Yy 12
12
12



TABLE IV.- INPUT CONFIGURATION DATA AND PLOT SPECIFICATIONS FOR THE
STEREO FRAMES SHOWN IN FIGURE 6 — Concluded

Qe
2495
=20
5

Oe
2.8
—2¢0
5

Os

248
~2e0
-]
534091
Oe

Oe
624215
Oe

Qe
S7473
Oe
Oe
66.868
O
Oe

«35 + 725
2e¢875 245
-2.0 -2-
975 l1e0
¢35 725
2455 2425
~2e0 ~2e
9 14275
«35 725
255 2425
‘200 —2-
9 1278
Oe 240
10e 20
72 1+28
Ose 8.483
10 20
72 1.28
O ~a4+481

13722 20+

1 e49 149
Oe ~3948
13722 200
149 1049
Oe —20455
13722 20+
1049 149
3e¢0 Oe

10 20
-72 1.28
11315 0.

10 20

e 72 128

~50e =30s ~50.
—~50e 40s S0

115
215
-2
18
14125
19
-1e95
156
1125
19
-1e95
16
12182
30,
1468
6129
30
168
Oe
30
1449
8¢498
30
149
114473
304
149
Be567
A0,
1468
3¢413
30,
168
284
28,

1665
1465
~1e95
1495
149528
1525
~-1e8
1.8

1 ¢52%
1525
~1e8
18
62215
404
1492
840602
404
1492
554026
40
1.849
534073
40
149
524481
40
149
66868
40
192
68e115
40
1692

Oe O
[V Qe

215
1415
-1e8
2e
1.9
14125
=146
1695
19
1e¢12%
~1 06
1499
Os
50
240
Oe
S50e
20
Ose
500
1 +49
Qe
S0
1e49
Oe
S50
1 .49
112315
S50
200
124419
500
240
19,
18

25 2875
725 ¢35
-1e4 - 978
2 2e
225 255
725 ¢35
~1e278 =9

2e 2
2e25% 2455
725 + 35
~1e275 =9

2 2e
8.483 64125
60 70
192 1468
1018 0o

60 70
1e92 168
~3e948 B.498
60e 70
149 1449
-24455 1144723
60 70e
1449 1049
-2e0 124066
60 70
1449 1049
O 34413
60 70
192 168
Oe Oe

60 T0e
192 1468
le 10 STE
le 10e¢ STE

2095
Oe
-e5
2e
2.8
Os
-5
2e
2e8
Oe
-e5
2e

80
128

80,
1.28

B86.278
149

864278
149

86.278
149

80,
1e28

B0+
128

3.0

Oe

360

Oe

3.0

O

100.

Coe

100
Ooe

100
Oe

100
Oe

100
Oe

100e
Oe

100
O

Y 13
Y 13
13
13
14
Y 14
14
14
Y 1%

Y 1s
Y 1S
Z 15
VTORG 1
XFIN
F INORO
VTORG 2
XFIN
F INORD
VORG 3

<N <

N <

VORD
VORG 4

VvVORD
VORG S

vORD
CANORG
XCAN
CANORD
CANORG
XCAN
CANORD
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Figure 1.- Concluded.
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Figure 3.- Oblique orthographic views with rotations in roll, pitch, and yaw with only obverse line segments.
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Figure 3.- Concluded.
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Figure 5.- Perspective views of a representative airplane configuration,



Figure 5.- Concluded.
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INPUT FORMAT

{a) Configuration Description

Identification Card

80

80

l

Card col.

Control Card {punch to right with no decimals)

\é

\

4th seg.

L8
BRPORS

\ 1st seg. \ 2nd seg. \ 3rd seg. \

v
@
L
&
>
g i
o
g a
w
: o
2E .
S 2 E
g% 5
MOU
]
w";@
=
ﬁ‘q‘}e |
«
B ®on
o~

fu €.
n
° ADR=

Wirk

el

W

re?

80)

NCAN [ NCANOR

NFINOR

NF

LNPODOR

NP

NFORX
4

NRADX
1

NRADX

(1

30]

Y

NRADX | NFORX

I NwAE | NWAFOR NFUS

Je

J4

Card col,

Jo

1.

Notes:

@
o
3
Fl
B
[s]
<1
o]
N
=
E]
a.
5
5
&
)
z
w
£
z
-
b
v
o
P
o
@
3
£
3
w
v
&
%
g
)

S and TUSARD values)

vircular fuselage when -1 in cols, 85,9 {omit ZFUS values)

L
N
P
=4
e.
"
=
2
2
i
H
v

-1 indicates circular fuse
indivates uncambered

-1

2

XY plane

L.

v

is also symmetrical w.

if complete config.

1

Input data sheets for use with program D2290.

Figure 7.-
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b
{(b) Plot Specification Cards

82

ORTHOG

THOGRAPHIC
> PROJEC

TIONS

Kode for new confige

plot option:
nORT"

plot 512€
jnches

T

]

Yaw angles
deg.

?'\tch angles
dedr

roll angl®s
dey

o
gty or

Itre)
PRt op-

nidde
v ariable
e

verts

va rinble

|
IR

K

| ode 0T new conil@:

ption:

plot @
WgTE"

v\p[R\v or

Piot sizey
inches

]

M‘xgn'\ﬁcmion

facto?

—

pist- (ro™m eye
pa3 rewin® plane:
inche®

—

Focal
point Z

Fa b
p(v"". *
| 1
view
po'\m *
n
3
il /,»/,/‘
=
=
o4 View
5] R
o pum*. ¥
O]
v
3 ,,,_,,///._
o
2z
Ve
4 v‘umv kS
<
=
=
b=
U
]
0y /,/
n
v
p, " S et

\

and FRONT VIEWS

PILAY, SIDE

w config:

Kode for ne
Piot option:
ny 3!
piot si7er
inches®

Orig'm of (ront
inches

Jiews

orig? of side
inche®

Jiews

of phat

Oriviht
views

jpohe®

il
=1
z
=
*
w
£
©
+
-
bl 3
]
[Ty
=
o .
7
- .
I
x
~
&
o
gt

Concluded.

Figure 7.-
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